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DsssrlptSors 

Saekgroand &i the jrwentfoti 
a Ffeiddfthe Inventton 

[pOOIj This invention feiat^ to angipstatfo st&rottJs for pontroiiing ocular hypertenstofi, Jlis compounds are also 
usefy! in preventing and treating neoyasciilarizsitlpn. SpeciJicatiy, the Inventlori is directed tft nevy ajigiostatic steroids, 
pharmaceLstfCBi compositions cprr^rismg the angiostatic stsfoids, and methods of treaflnsnf whicli comprise adminis- 
10 tering Ehsse compositions to treat ocular hypertension , including pontrotlirig octiilartiypartension aseociatad with primary 
open angle glaucoma, and to treat nsoyaseularization. in additipnVthe conipounds cah be used in combinstiort witii 
giucocorticoids to treat ocular iriliarfflTiatiori without the significant ihtraocular pressuj^ rtee ciomrhoniy asaoeiatsd witli 
the use of gtucoportlcoids. 

[D002] Steroids functioning to inliibitangiogsnesis in the presence of heparin or specific heparin fragments are dis- 
closed in Crum, et ai . , A New Class of Steroids inhhltsAnc^ogsnesis in the Presenca Heparin or a Heparin frngment, 
Science, Vol,230, pp.1375^1378 (December 20, 1S8S). The authors refer to such steroids as "sngiostatic" steroids. 
Inciudad within the new class of steroids found to be angiostatic are tne ei^yc!'-o f^nd tejfahyd-o msta&oiites ot Cortisol 
and cortexoione, in afoilo\«-up study directed to testing a hypothesis a?- 1..^ nv-c-^ 5;;: !:v ivn'c.*-i tnr ■r^e-oids inhibit 
angiogenesis, it was showr that hepafin,'sngiostatic steroid composiiior r. ;;,-;^::o a i;:c:uL;of; ci Ih-,? ScriOiP.c-UiTiurfibrans 
scaffolding to which anchorage dependeni endotheiici are anachod r£5sui!ing i'^ cspiilary involution; ingbsr, et 3I., 
A Posslbh Mechanism for Inhibition of Angiogen0sis by Angiostatic St&roids: induction of Capiiiary Basement Mem- 
brane Ofeso/uffc«, Endocrlnoiogy Vol, 118, pp . 1 768- 1 775 1 966). 

[0003] A group of tetrahydro steroids useful in inhibiting angiogenests is disclosed in International Patent /^plication 
No, PCT/US86/02189, Afistoff, et ai., (The Upjohn Company). The ccsnpouhds are disclosed for use intmating head 
trauma, spinal trauma, se^Jtic or traumatie shock, strol<e and hemoffhage shac!<. In addition, the patent appiication 
disctjssss the utlHty of these compounds ift embryo implantation and In the treatnrent of cancer, arthritis and arterto- 

30 scteroisis. Some of the steroids disclosed ir, Aristoff et al. are disciossti m U.S. Patent Ho. 4,771 .0^2 in combination 
wilh heparin or a heparin fragment for inhibiting angiogenssis in a warm blooded ansrnai. 

Compositions of hydrocortisone, "tetrahycii ocortisoi-S," and U-72,74SG, each in comDsnation with a beta cy- 
clodesirln have been shown to inhibit oorneai neovascuiarjzation; Li, et ai., Angiostatic Steroids Potentiatsa by Sui- 
priated Cyclodextrin tnhSilt Ck>rneatNeovascuiai1zatlon> Investlgatiy© Ophttialmofogy and Visual Sdencs, Vol, 32, No, 

35 11 , F^. 2898-2905 (October, 1991). The steroids alone reduce neovascularization somewhat but are not effective alone 
in offeciing regression of neovascularization. 

[0005] Tetrahydrocortlsol (T',HF) has been disclosed for its use in lowering the intraocular pressure {iOP; of rabbits 
made hypertensive with dexamsthasone stone, or with dexamethasone/S-befa-ciihycirocortisoi, ses Sout.iren, et a!., 
intraocular Hypotensfve Effect oi a Tc^icaliy Applied Cortisol Mataboiile: S-a^ha. S-bsta-latrahy&ocortisos, investiga- 

*o tive Ophthalmology and Visuai Science, Vol.28 (^A^y, 1987). The author;; suggest THF may be uiefui as an antlglau- 
comaagent. In U.S. Pateni No. 4.883,912, issued to Southrenei al. on Septembers, 1S89, phamiaceuticai composi- 
tions containing THF and a method for using these compositions to control intraocular pressure ars disclosed. THF 
has been disclosed as an angio-static sioroid in rolkman, et al., Angiostatic Sisroids, Ann, Surg,, Vol,206, No.3 (■•967) 
wherein ft is suggesiod angiostaiic sieroids may have potential use for diseases dwnir^ated by abnormal nsovasou- 

'15 laf i^;aiion. iriciuai.'^g diabetic; rel mupethy, nsjovassoular glaucoma and falrolentai fibroplasia. 

rOOOSj Wariy oorjipourids cinssifit-jcs a.s glijcocoriicolris, suets iJS doKsmelhtssone and prednisolone, are very eff;jctivs 
in the treatment of inflammed tissue.?; however, whan these compoijnds are topically applied to ths eye to treat ocuiar 
intiammatiori, certain patients experience eisvatsd intraocular pressure. Patients who experience these eievatlons 
when treated with giycoconicoids are genenaiiy referred to as "steroio' rssporsciere," These pressure elevations are of 

so particular concern to patients who already suffer frorr: eSev.^ted irrtraooijiar presisures. such as giaucoma patients. In 
addition, there is always a risk that the use of giucocorticoias in p.^tienra having norma! intraocuiarpressureswiit cause 
pressure rises g.'-eat ersough to damage ocuiar tissues Sines giucocorLisoid iherapy is frequently long term: (i,e, several 
days or more), there is potential for significant damsgs to ocular tissue as a result of prolonged elevation.s iri intraocular 
presstjra attributable to fhijt tfier apy, 

55 [000?] The foSiowing aiticies m.=jy be fefsrenced -or further bacl^round information concerning ths well-reoagnszsd 
association between ophthalmic glucocoittcoid therapy and eievations In intraocular pressure; 

kitazawa, Sncrsased Irmabeuiar Pressure induced by Corticosteivida, Am. J, Qphthal., Voi.S2 pp.492-483 (1376); 
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Gantrill, et a!.. Comparison offn Vitro Poteocy ot CorticosteroUs with Ability to Raise hitraociJiai Pressure, Am. J 
Ophthai., Voi.79 pp.1012-10-!6 (1976); and 

Mindei, et ai., CompamtivB Ocular Pressura Elevation by Medrysone, Fluaroimlhalone, and DexatmiMsons 
Phosp/ja?e, Arch. Qpnthal,, Voi.9e pp.t577-1578 {198D). 

5 

|O&0$| Commonty assigned U.S. ApfiliGation Serial No. 07(Q98,3St discloses the use of tlie sngbsftatic steroid tet- 
rahydrocortexolone fn cotrfcination with a giucoc-orticold to treat ocuiar inflanmation without the intraocular pressure 
elevating effect common^ associated; with topical admin istratkjn of gtucocosticoids, fn addition, con>moniy assigned 
Sntemationai Appflcation No, PCt/US90/04G71 discloses the anglostatic steroids of Aristoff, at al, in combination Witts 
w glycocsjriicolds to treat oeu lar infianroaSon without significant Increase in Sntraoeular pressure. 

Summary of th® iwentfofi 



[0009] This invention is directed to angiastatic steroids ar methods of using compositions of these steroids irs in- 
'5 hibiling neovascularization. The compositions containing the steroids can be used for treatment of angiogenesis de- 
pendent diseases, for exanple: head trauma, spinal trauma, septic or traumatic sbocic, stroke, hemorrtisgic shoci<, 
cancer, arthritis, arteriosclerosis, angiofibroma^ arteriovenous malformations, corneal graft neovascularization, de^ 
wound healing, diabetic refinopathy granufstions ijurns, hemangioma, hemophiiic Joints, hypertrophic scars, nsovas^ 
cular glauco.Tia, nonunion fractures, Osler-Weber Syndrome, psoriasis, pyogersic granulomai retrolental fitjroptasia, 
So ptertgiurn, sclsrcdern^a, tfaciioma, vascular adhasions, and soiid tumor growth. In particuiar, the angiostatio steroids 
and compositions thereof are useful far controlling ocuiar neovaseuiarization. 

[DdS] The invention aiso ericompassea msthods forcontrolting ocular hypertension and giaucoma Ihrough the sys- 
temic or local administration of the compositions disciosed herein. 

[001 1 ] The present invention also includes the use of the anglostatic steroids in combination with giucocorticoids for 
ss the treatment of ocular infiammation. Tlie addition of at least one angiosiatio steroid makes itpossibis to employ the 
potent antiinfiammatory giucocorticoids without producing significant eievations in Intraocuiar pf&ssure. 

Brief Descriplaoiit of the Dfiawin^ 

30 [0012] ^ure_1 companss the ability of anglostatic steriads to inhibit neovascularization in the rabbit cornea. 

De tai iegi Dg sc H ptSon of Pr eferred gmbodimer^ts 

[flOlSl The development of blood vessels for the purpose of sustaining viable tissue is isnown as angiogenesis or 
33 neovascuiafi?ation. Agents which Inhibit neovascularization are fcnown by a variety of terms such as angiostatic, an- 
glolytic or angiotropic agents. For purposes of this specification, the term "angiostatic agent" means compounds which 
can be used to controi, prevent, or inhlb.it angiogenesis- 

|0814| The angiostatic agents of the present invention are steroids or steroid rnetabelltes. For purposes herein, the 
term"ang!ostatic steroids'' means sieroics ar-a storotd metabolites which inhfcit angiogenesis. 
^ (00151 There' Is cun'entiy no effective method for oomroliing the neovascuiarization in angiogsnesis-dependent dis- 
eases; In particular, ocuiar neovasioulahzation has not been successt'yliy treated in ttie past. Neovasc!Jlah^at!Otl of 
tissues in the front of the eye (i.e. the cornea, iris, and: the trabecular meshwork) and other conditions, including con- 
ditions in the iiack of the eye, for example, retinal, subretinai, macular, and optical nerve head nsovascuiarization, can 
be prevented and treated by administration of the steroids of this invention, tlie angiostafic steroids of the present 
invention are useful In preventing and treaisng neovasoularlzatian, Including providing for the regression of neovascu- 
larization. 

[0016] The anglostatic ssteroids can ai.50 be used for thecontro! of ocuiarhypertehsion. in particular, the agents can 

be used for the treatment of primary open angie giaucoma. 

[SKJ17J The angiostatic steroids of the present invention have the following formula; 



55 



3 



B.siSOOClQ; <BP^_^ iaS&171.«..L> 



EF1 23S471 m 




Structurs [A] StracturetB] 



whsrein is H, or {V-CgHj; 

Rg is F, double bond, Cq-C^, epoxy. H or Ci; 

Rg is H, ORjg, 0C(=50)B27, halogen, Cg-C^, dbufeie bood, G^-Ci, spoxy, «0, -OH, -0-alkyi{C^-C,a), -0C(=:OJaikyl 
£>5 (C-j-G^g), -OC{=0)ARYL, -OC<=Q)N{R)2 pr -0C(=0)0R7/whefein ARYL is furyi, Sitenyi, pyfrolyl, orpyridyi anii-saeh 
of said raoisties is optionally aibsBtutsd v^h one or two {CrC;j)ailQ?) groups, or ARYL is -(CHgJIrPlisnyi wherein f is 0 
to 2 and ths phenyl ring Is optionaiiy substituted with 1 to 3 groups sslected from chiorins, fluorine, brpfnins, alk^ 
(C, C3). alkoxy(C,-Cg). thioaikoxy-fCvGa), CigC-. F3C-. -NH^.and -NHCOCHg ahd 3 is tiydrogsR, ail<yi {C1-C4), or 
phfinyi and each R can be thg safrte or dtfterent, and R7 is ARYl, as herein detlrted, or a!!<5^(G,-C.ig); 
30 is H. CH3, CI or F; 

Rg is H, OH, F, Gl, Br. CH3, pheniH, vinyl or aiiyl; 
Rs is H or CH3; 

is GHaCHsORae, CH,CH20C(=0)R27, H, OH, CH3, F, ^CHg, GH2C{=0)0R-,g . ORgg, 0{C=0)R£7 or 0(C=0)CH3 

as r:^(, Is: -CsQH, -CH=CH2, haloggn. GN, N3, ORgg, OC{=0)Ra7, H, QH CHg or R.(jj forms a secorid bond between 
positions C-1 6 arid C~1 7; 
R^a is H Of torma & dDut>te bond with or R14; 

Ri3 is halogen, QRge, dC(=0}Ray, f^Hg, NHRggj NHC(=0)i=?g5., N(Ri^:, NC(=Q)i=l27, N3, H, -OH, =0, -0-P(=0)(0iH)2. 
or -0-C(=OHCHg},CbOH wtiere t Is an integer from 2; to 6; 
R„ is H Of forms s doMble bond witii R,2; 
Ri5 is H, -O or -OH; 

and. Rga with R^o forms a cyclic phosphate; 

wihsrein Rg and R,g have the meaning defined above; 

or wherein B23 is -OH, 0-C(=0)-Ri^, -0P{0)-(DH)2, or^d-C{=0)-(CH2)tCOOH wherein t is en integerfrom 2 to 6; and 

-JS R,, is .Y.{CHg)„-X.(CHa)^-SD3H, -r-{CHgVX'-(CHg)q.NFiiga,7 or -^{CHa)^, 

wherein Y is a bond or -0-; Y' is a tsond, -0-,or-S-; each of X and X" is a bond, -CON(Rig>-, -N(Ri8)C0-, -0-, -S-, -S 
(O)-, or -S{02)-; R-ja is hydrogen or aikyi (C^-C^): each of R.,g and R<7 is a lower ali<yl group of from 1 to 4 carbon 
atoms optiosialSy substituted with one hydroxyi or R,g and R.? tai;en together with ths nitrogen atom to which each is 
attaciied forms a monocyclic heterocycle selected frorr. pyrroiidino, piperidino, rrsorphoiino, thiomorphoiino, piperazioo 

so or N(tower)S!!o/l-pip&r3Eino wherein aiiQfl has from 1 to 4 earbon atoms; n is an integer of from 4 to 9; rri is an integer 
of fron^ i to S: p is an integer ot from 2 to 9; q is art integer of from 1 to 5; 
Z is a bond or -Q< r is an mtsger of from 2 to S; and Q is one of the foiiowing: 

(1 J-R^g-CHgCOOH wherein R^g is -S-, -S(0}-, -S(0)a-, -SO^t^in^-, orNtRgajSOj-; and Rjq is hydrogen or lower 
55 alky i-(C .,-G4}; with the proviso frist the total number of caitson atoms in Rgo md {CH2)f Is not greater Stan 10; or 

(2) -CO-COOH; or 

(3) CON{R2i)GH(Rg2)COOH wherein R^t is H and Rgg is H, CH3. -GHaCdOH, -CHgGHaCOOHi -CH2OH, -GHaSH, 
-CHaGHsSCHa, or -CHaPh-OH wherein Ph-OH lis p-hydroxyphenyl; 
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or Rg^ isCHa and RggisH; 

or Rg,, and Rjj taksn together are -CHgCHgCHs-: 

or ■■N(R2i)CH(R22)COOH taken together Is -NHCHgCONHCHaCOOH; and pharmaceuticaily acceptable saits thereof; 
vn-.'.p the proviso that except for the cofTipounc: -.vhcrsifi R, is p-CH^, Ry and R3 taken logethsr form a doiibis Sond 
5 between positions 9 and 11 , and R,; are nydroger. , and R,^ taken together fon-n a doubis bond between positions 
4 and 6, R5 is a-F, Rg is ^-GHg, n,^ is a-Ohi R ,5 and R,5 are =0 and Rjg is •OP(0)"(0H)2, is =0 only when Rgg 
with forms ths above described cyolirt pnosphete, 

= C, C^Ca double bond, O; 

to Rga= C(R,s)CH2-R23, OH ORgg, OC{=0)R2;,, R^g. GOOH, C(=0)ORgg, CHOHCHjOH, CHOHCHaORgg, 
CHOHCH50C(=0)R27, GHgCH^OH, CHgCHjORge, Ci-laCi-lgOCC^ORj,, Ci-i^CN, CHgNg. Ci-^jNH^- 
CHjNHR^, CHgNfRaslg, CHjOH, ClHjORsg, CH20(C-0)R27rCH2O(P=O) iOH)^, CHjOlP-O) {OB2s)2, 
CHgSH, CHaS-Rgs^ CH2SG(=0)R2j., CH2NC(=0)«£7, Ci^OCHRggOH. (^(-COCHRjaORjs^ C(=0)CHB280C 
(=0)R27 or IR-jQ and Rgg taken together may be -C(Bj8)g. that is, an opisonaiiy aikyl substituted melltyierie 

is group; 

wherein Rjg = C< -Cg (alkyi. brandied atkyi, cycloalkyl. haloaikyi, araikyi, ary!); Rj.,- Rjg + O R^^, Rjs = H CI - Ce {alkyi, 

branched alk^'l, cyoloalityi). 

[e018| Excepted from the compounds of Structure [A] are the compounds wherein R^ is P-CH3 or p-CgHgi 
20 RgssHorCi; 

R3 is H, =0, -OH, -0-a!kv!{CrC-,j), ~0C{-0)aSky!(C,-Ci2). -OC{:.0)ARYL. -QC{ -Omfi)^ or a-0C{=0)0R-7. wherein 
AFWL is fufi'l, thienyi, pyrroiyl. or pyriayi and each 0' :;ai!i nwmx^ iS opiiorially subssituted wiSh one or two (C j-C^) 
alky! groups, or ARYL ts -(CH2),-pher;yi wherain r is 0 io 2 and the phenyl ■ mg i;; optionBiiy suhsliiuted with 1 to 3 groups 
seiected from chlorine, fluorine, bromine, afkyHC^-Cg), aikoxy(C^ Cg), th:oai;'.oxy-(C-,-C3). a^O-, FgC-. -MHg and 
2s -Ni-iCOCHg and R is hydrogen, afky! (Ci-C4), or phenyl and each R can ise the same or different, and R? is ARYL as 
herein defined, or al{!yl{Ci-:Ci2); 

wherein Rg and R3 taken together are oxygen (-0-) bridging positions C-9 and 0-11 ; or 

wherein R2 and R^ taken logetner form a double bond between positions C-9 and G-11 ; 
30 orRgisa-FandRsisg-OH; 

or Rg is a-CI and Rg is ^'Cl; 

and R4 is H, CH3, Gior F; 

Rg is H, OH, F, C!, Br, CH3, phenyl, vihyl or aflyl; 

Rg fs H or GH^; 
35 Rg is Hi OH, GH3, F or =CHg; 

R,(jis H, OH.CHg or R^q forms a second bond betweers positksns 0-16 and C-17; 

Rig is -H or fonBS a double bond with R14; 

R^s is H, -OH, -O, '0-P(0)(0H)2, or <'!-C(=OHCHg}tCQOH where t )s an integer from 2 to 8; 
R-14 is H or forms a double bond with B-i^: 
« Rl5 is =0 or -OH; 

and R23 with R^jj forms a cyclic phosphate; 

wherein Rg ar^d R^j have the meaning defined above; 

or whofBir^'Ras is -OH, 0-C(=0)"R-,i, -OP(0)-(OH)g. or -O-C(=0)-(Cl-i2),C0OH wherein t is an integer from 2 to 8; and 
R,., is -Y-(CH2)„-X-(CH2)n,-S03H, -Y-CCH25p-X*-(CHa)q-NRisR,7or -Z(CH2)A wherein Y is a bond or -0-; Y' is a bond, 
*5 -0-, or -S-; each of X and X" is a bond, -CONfR^g)-, -N(R,e>CO-, -0-, -S-, -S(0)-, or -3(Og)-; R^a Is hydrogen or aSkyl 
(0,-0;) . aaofi or ar-.ci R^^ is a lower alkyi group of from 1 to 4 carbon atoms optionatiy substituted with one hydfoxyl 
or R , j; and R ,7. ta!<en rocjethef with the nitrogen atom to which each is attached forms a monacyciic hsterocycleseiected 
from pyrroiidirio. piaetidirio. rnoiphoiifio, Ihiomofphotino, piperai!ino or N{iower)aikyl-piperazifro wherein aikyi has from 

1 io 4 carbon atoms; n :s an integer of from ^ to 9; m i-s an mlegef of from i tc 5, p :s an integer of from 2 to 9; <} is an 

2 is a bond or -C-; r is an integer of from S to 9; and Q is one of the foiiowing: 

(1) ■ R-ig-Ct-ijCOOH wherein R,f, is -S-, -3(0)-, -8(0)2-, "SOaNCRgo)-- or Ni Rgo-^SOg-, and Rgo is hydtogen of iower 
aikyl- (C^-C^); with the proviso that the lota! number of carbon atoms in R20 and {Ci-ig)^ is not greater than 10; or 

(2) -OO-COOH; or 

(3) CON(R25)CH(R22}COOH whetein R-^, is H and R22 is H. GH3, -CHgGOOH, -CHaCHaCOOH, -CH2OH, -CH2SH, 
-CHaCHaSCHa, or -CHgPh-OH wherein Ph-OH is p-hydrox^henyi; 
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EirRg, is CHjand RsgisH; 

or and Raa taken together are -CH^CHaCHa-.. 

or -N{Rg-))CH(Rag)COOH taken together is -NHCHgCONHChUCOOH; and pharmaceuticaSly accsptaWe saits thereof; 
with the proviso that sxcept for the compound wbersin Ri ss p-GH^, and ?ak$n togsthsr tonn a doui^ls foond 
betwfjan positions 9 and 11 , afid Rg are hydrogen. R.^ and R,^ takers ;ogeiher form a tioubis bond between positiorss 
A anc; 6. Rg is a-F, R3 is; p-Ci-la, R^jj is a-Oh, R^^ and R^^ are =0 and Rgo -OPiO)-(OH)2, is =0 only when 
with Rio forms the above described cyclic phosphate. 

[0019j Unless spectfied o*erwlse: all substituent groups attached to the cyctopentarsophenanthrene moiery of Struc- 
iures [A] and [B) may be in either the alpha or beta position. Addltionaily, the above structures include ail pharmaceu- 
tically acceptable salts of the angiostatic steroids. 

[0020] Prelerreci angiostatic steroids for the treatment of ocular hj^erterision; nsovaseuiar diseases and cwular in- 
flammation are; 





21 •H£tHVt-S#-me0Wi-3«, 1 10, 
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l7«^£tHY«Vl- St 10) .£STfi£H47/S.0L-3-0f{£ IT«-ETHV8YI- 1 ,3 , 5 (10) - ESTRATR J EN - 

[0021] Most prf;?.:;rrci;j compotindf, for provcniing and trsating neovasc«!afizatiQ:n are; 

4,9(1 l)-Pregriaclien-l7f:<,21-t3iot-3,20-clic5!)e-2t-acelat8 

2^No^5^-pregR-17(20)-8n-3ct,r6-dio^3-Bfi8tat»-18-(0'm&thyl)malo^ 

4,9(1 1 }-Prsgn8clfeii-17«,21-£Si6l-3,30-dlohe: 

21 -Nor-5p-prsgnan:-3«..l7ot,20-tiioi-3-acetate 

21-Nor-5a-pregnan-3a,17o,20-iriot-3-pno£pha)«; 

[D022j TUii angiosttiJic steroids of the; pfcs«?r;t irvsnJicn are :.iss:Lil in inn:biling neovascularization and can be used 
in trsalinn the .'leovassouiarizjstjon asBociatcd with-, hoad trauma, spina! trauma, sysiismic or -rfisjmstic shock, strc-ks. 
hemcrrhagio shock, cancer, anhritis, arterioseierosis, arsgiofibrorna, arteriovsnous mafformaiioRS, corneal graft neo- 
vascularizatior>, delayed wound healing, diabetic retinopathy, granulations, bums, hemangioma, hernophiiic joints, 
hypertrophic scats, neovasscular glaucoma, nonuniori fractures, Osier-Weber Syndrome, psoriasis, pyogenic granulo- 
ma, retroisnta! fibropiasta, ptsrtgium, scierodsrma, trachoma, vascular adhssionef, and solid tumor growth. 
[0CS3] in particular, the angiostatk; steroids are usefLfl tn pmvsnting and treating any ocuiar neovascutariaatiorr, 
inciuding, but not iimited to; retinai diseases (diabetic retinopathy, chronic giaucoma. retina! detachmer^t, sicicle cell 
retinopathy, senile macular degeneration due to subretinai neovascuiarizailon): rubeosis iritis; inf-ammaiori' diseases; 
chrortic uveitis; neopiasms (retinoblastoma, p«eudogiiofna): Fuchs' iieiefochrornic iridocyciitts; neovascuSargSsucoma; 
oorrittai riKova'wuifsrij'ai:;.-!' (infusn-ifjviiory, trafispiantation, deveic-prtiraritiiii nypopiasia of ths iris); f:i30V3SC!J!^iri^c!t!Ofi 
fasijltirig ioiiovvinc; a ccmftiried vitrectomy and lensectonr>y; vascular diseases (rstina! ischemia, charoidai vascular 
ipsunicicncy, choroioal inronibosis, ca-otia arter^' ischemia): pterigium; neovascutatization of the optic risrve; and ns- 
C)vasci;lari?Rtion due to penerratjon of the sye or contusive ocular injury. 

[0QS4] The initiation of new blood vessel formation may artsa quite differ^sntiy in vartouij tissuess or as a ressjit of 
different disoase,?. Many substances have been found to induce rieovasculari/ration, see, Folkroan, et a!., Angioganic 
Factors. Scsenco, Volume 235, pp. 442-447 (1 987). However, It is believeci, that once initiated, the process of neovas- 
cutarisation is similar in all tissues regardless of the associated disease, Furcht, Crimea! Factors Contiallmg Angiager^- 
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ssis: Cell Products, Ceil Matrix, and G/O'^.n :-ac,c:s. Lr?v\.;;-?!V invcsligatson, Volurrss 55, No. 5, pp. St,)6-60S {1 fiSft). 
[0026] Thers are a variety of theorte :cga-c<--g \^o f^-;ci-,.-."is.--n of acfion of a ngiostatic steroids , For exampSe, an- 
qicistatic; steroid inducod Inhibiiion of neovasouiarizaiiofi may ocscur dus to, dissolution of Ihs capiliary basement mem - 
brane :r;;per si di . Supra: inhibition of vascular endothisiial ceil proliferation, Cariou, et al., inhit»UOr) ofHumm &)- 

s LicAticiial Cell f'iGiim^iiUap by Heparin and Steroi(is,CB\i Biology Internafionat Reports, Voi. 12, No. 12, pp. 1037-1047 
{December. 1988}: effeci on vascular endothsiia! cell iaminin exprsssion, Tokscta, et at., ProcSuctim of T\iva Vaiisnt 
Lamimn Fo!:t,s by Hnoothaiini CG'is and Shilt of Th&ir Relalive L&veis by Arigtoslatw Steroids. Th9 Jcurnal of SioSr>aical 
Chemistry, Vol. 264, No. 30, pp. 1S123-18129 (October 55, 1S90): inhibition of vascular cell coilageri syndesis, Ma- 
rPCCLidakis., ot si , Antisngioganic Actiori cfHcpsrin Plus Cortison&isAsscxiBtffdwitl-: O&crffssscf Coiiagenc-us Prolein 

lo &ynthssis in !hs Chici< Chono&lianioic Membrans S'/sf? ."f , '"ne ^ournai o; i-^harmaco-ogy and E)q3«rin^8ntal Tnerapeu ■ 
lies. Vol. 251. No. 2. pp 6?9-6a2 (1983): aiid rii! t>iiicfi v.-t-ouif-t onao'hoi:?!! cell plasminogen activator activity, 
Ashinci Fijs?! otai . Kiedrcs>:ypragestc!orKAc'^iaic, An, Mii-Cana;- Arc- Anti-Ani^iagensc Steroid, !nh(bit& the Plasmino- 
gen Actsvstor in Bovine Endothetiai Cstis, int. .J. Cancer, £4. pp. fj5-'J S64 (1989). 

[0026] There are many theories associated with the ca-j&i of a£Soyascular:;?atiOn. and thcrs may so difiercnnrsiiucerss 

IS deperjciing on the disease or surgery Sf>volv«ci, BcnEz-a. Noovsscjhgeriic Abilil}' of Prostagian-iins, Grc.vtn f^ac'ar^ 
and $yntf}et!c Chemoattractanis, American Journal of Ophthaimoiogy. VciLimt' 86. Mo. 4, pp, -155-^61 . (Ociooc!-, ■ 97S), 
RegarGiess of the cause of the associeted dteease or surgeiy. it is beheved ttiat angiostatic agents work by InhlDitlng 
one or more steps in \n& proc8s.s of neovascularization. Therefore, the siigiostatic steroids; of this invention srs useful 
in the treatment and prevention of neovascuianzation associated with a variety of diseases and surgscai complications. 

so [0827] The angiostatic steroids of the present ii-svention niav ds- incoroorated -p. s,'anousforn-iLi!atiO!is for delivsry. The 
type of formulation {topical or systemic) will depar-id on the site of oise.?!se ario its seventy. For admrnistration to the 
eye, topical fomnulations can be ussd and can include ophina!iT:osogioaliv' acceptable praser^a'Jves, surfactarsts, vls- 
cosiiy snhsncsrs, buffers, sodium chloride, and water to form aousous sici^s cphrhaimic solutions and suspensions, 
in order to prepare sterile ophthaimic ointment formulationB, an angiostatic steroid is combined witti a preservative in 

53 an ssproprlate vehlcts, such as mineral oil, liquid fanotin, or whits petrolatum. Sterile ophthalraic ge! fomnuistions com- 
prising the angiostatic steroids of the presesit invention can be pr^ared by suspending an angiostatic steroid in a 
hydrophiiic tsase preoared fron^ a combinsiion erf, for exampfe, Caitiopol® (a caitioxy vinyl poiymer available from the 
GoGdricn Company) sccordin;-^ to publishedformulalions for analosous ophthair-isc preparations. Preservatives and 
antimicrobial agents may also be incorporated in such got formulations. Systemic formulations for treating ooular ne- 

30 ovascularization can aLso be used, for example, oraily sngestsd tablels and formulations for intraocular and periocular 
injection, 

[0028} The; specific type of fotrnulation seiecscd vvili aepend on various factors, sucn as the angiostatic steroid or its 
salt being used, the dosage frsquericy, anc the laca-ion oi the neovascularization being t.'eated. Topical ophthaimic 
aqusoys solutions, suspensions, oir^tmentSj and geis are the preferred dosage forms for the treatment of neovescu- 

35 larization in the front of the eye {the cornea, Iris, trabecular msshwork); or neovascularization of the back of the eye If 
tne angiostatic agent can be fonnutated such thai it can be delivered topicaiiy and the agent is able to penetrate the 
i'ssucs It I'le front of the eye The angiostatic steroid will normatiy be contained in thsss formuiations in an amount 
trofn aaoijt O.Cn to about 10,0 weight/percsnt. Preferable concentrations range from about 0.1 to about 6.0 weight/ 
percent, Thijs. !af topscai administration, these formulations are delivered tc tne surface of the eye one to six times a 

4^ ddv, depending on tne routirse discretion of the skilled clinician Systemic administration, for example. In the form of 
tablets is ussfui for the treatment of neovascularization: particularty of the back of the eye, for example, the retina. 
Tabtets containing 10-1000 ttig of angiostatic agent can be taltsni 2*3 times per day depending on the discreiion of the 
skilled clinician. 

[06293 The preferred compounds for corrtroDing ocular hypertshaiort ars: £1-Nor-5jJ-pregnan-3o:,17o:,20-tfio!; 

"«s pregnar^-tiU '?« :^1-'.rioi-S;0-one-4,S{11)-Pregnadien-17o,21-diol-3,20-dtone-21-ac8tat8, and 4,9{lt}-Pregnadtsr!- 
l7a,2t'CiiC<i-3 J;0-ci:one ; he niost orofsrred compound is 4.9{11)-Pregn8dien-17a,21-dfoi-S,20-diDne-21-acetaie. 
^OOSOj W tncut ntopdino to be bound by any theory, it is believed that the ang!0.?taiic steroids of th>3 type dosf^rlbod 
above act to control ifitraocular pressure by inWbiSing the accumulation or stimulating the dissolution ot amorphous 
sxtracsliuiar matenal m the trabecular moshwork of the eye. The presence of this amorphous extracellular matenal 

50 alters tne integrity of the healthy trabecular meshwork and is a symptom assocfaied wsth pnmar>' open angle glaucoma 
(POAG). It IS not well understood whv thss amoiDhous extiaceiiular matenal builds up in the trabecular meshvi^orf< of 
oersons sufferlrsg from POAG. However, it has been found tna: the amorphous extracellular material is generally com- 
oosed of giyoosfsminogiycana (GAGS) and basement msrnfarane materfat; see, Ophtiialrnoiogy, Vol.90, i'^o.7 ^Juiy 
1 983); AteVo Clin Proa, Voi.61 , pp.59-6;' {Jan.1 986); and Psa/st. ^aurosci Voi.12, pp.240-:?51 {1985-86). When these 

ss materials build up in the trabecular meshwork, the aqueous humor, nomnaiiy present in the anterior chamoer of the 
eye, cannot leave this chanrber through its r^omnai routs (the trabecular meshwork) at Its normal rate. Therefore, a 
nonnal volume of aqueous humor is produced by the ciliary processes of the eye and introduced into the anterior 
chamber, but its exit through fte trabecular meshwork Is abnofmal-y siow. This results in a buikSup of pressure In the 
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eys. ocuiar hvcertensiont. wnich can transsate mm pressure on ^ne op^ic nerve. Ths ocuSar hvpertenston so generated 
can lead to Diindness due to damags to the o^tic nerve. 

[OOSli] Mafiy methods for Sreatma pnmarv oosn ancsis qiaucoma p.na ocuiar hypertansion concen&'ate or, bioctonq 
jj'(^Ji..c* )n ■• c quoo h^jTSor by ihf ey-i HiAei/^' oC jeoL': tt^ s he funflarrentai "uurce of ricJrishTisft foi f-^s 
tissues of the sye, particglariy the cornea and iesis which are not sustained oy blood supply. Thsrafors. it !s not desirable 
to depnve these tissues of the necessary irrigation and nsjirriion provided by the aqueous humor. It ts desirable to strive 
for norma! ©Kit of the aqusjous hurnor by maintaining the nonnal inieqrily ol the trabecular meshworji. TTsiis is m.com- 
piished according So the present invention by tne aaminislratjon or angtostatic steroids. 

|U033J it IS believed shat the anqfostatic steroids disctosed hsrein runction in the trabecular mesi'work sn a simisar 
manner as show,'n by Ingissr. ei a!., wnerem ii was shown that angiostsitc steroids caused dissoiiition of the Dasement 
rreniSs ^ne scdtroldins uatny e chiU tTibn'^ t^-^s-s u "%ii-stc i ~ id^ L'-dxio- ^Ogy "1y 7C8 i7'^5 {i93G) t 
is beiisved that the angiosEalic steroids of the oreseiit invefstioii prevent the accufnuiatiori, or promole the dissolution 
of, amorphous extracellular materials in the trcibsoular rnesnwork 3y inhibiting the formation of basement membrane 
materials and glycosaminoglycans. Thus, by preventing the devslopnnent ot these materials or promoting their disso- 
iution, the norma! integrity of the tr^ecularmeshwork is retained and aqueous humor may Sow through the trajsscuiar 
meshwork at normal rates. As a result, the intraocular pressure of the eye is coritrtslled, 

[S033] The angiostatic steroids of the present invention may be Incorporated In various formulations for delivery to 
Vie sye to conirci ocuiar l-sypertansion. Tor esarnpie, topical fonriuiations can be used and can include ophthalmoiog- 
icaily acceptable pressrvativss, sijnaclants, viscosity enhancers, buffers, sodium chloride and water to form aqueous 
sterile ophthalmic soiutions and suspensions. In order to prepare sterile ophthalmic ointment formulations, an angi- 
ostatic stsroid IS combined with a preservative in an approonate venicie, such as minersl oil, liquid lanolin or white 
petroiatum Sterile opnrhaln^lc gel Jormulations con-iprssing the angiostatic steroids of the present invention can be 
prepared by suspending an anglosta-ic steroid in a hydrophiiic base prepared from s combination of; for example, 
Carbopol® 940 (a carboxyvinyi polymer availabts from tfio B. F. Goodrich Company) according to published forynula-ions 
for analogous ophthaimic preparations. Preservatives and tonicity agents may also be lncorpt»rated in such gel fomiu- 
iations: The specific type of formulations selected will depend on various factors, such as the angtostatic: steroid or its 
salt being used, and the dosage frequency. Topical ophthainnfc aqueous solutions; stispensforts, ointments and gels 
are the pifefsrred dosage forms. The angiostatic steroid will nonnally be cssntafned in these formulations In an amount 
of from about 0.006 to about 5.0 weight percent (wt.%), Preferabie ooncentrations range from about 0,05 to about 2.0 
Thus, for topical adminisiration, these foirnuiations are delivered to the surfade of the eye one to four times per 
day, depending upon the routine discretion of the skilled ciinician, 

[0034] In addition, antiinflammatory compositions of glucocorticoids can contain one or mors angiostatic steroids of 
the present invention, preferably tetrahydrocoftiso). These compositions will contain one or more gtucoeortlcojds in an 
antiinflammatory effective amount and will contain one or more angiostatic steroids of the present invention in an 
amount elective to inhibit the lOP eievating effect of the giucocorticoidS: The amount of eai* component will deperid 
on various factors, such as the relative tendency ot certain glucocorticoids to cause iOP elevations, the severity and 
type of ocular Irjfiammation being treated, the estimated duration of the trsatment,: and so on. in general, the ratio of 
tiie amount of glucocorticoid to the amount of angiostatic steroid on a weight to weight basis wil! be in the range of 1 0: 
1 to 1:20, i'tiij concjcfilration of the glucoco.'ticaid component wiil typicaity be in the range of about 0.01% to about 
2.0% by weicjfit. The concentration of the angiostatic steroid component wili typically be fn the range of about 0.06% 
to about 5.0% by weight 

lOO'iS] i he abovs-described acSve ingredients may be incorporated into vanoijs types ot sysTernio and ophthalmic 
formulations. For exatTipje, fortoptaal ocular administfsflion, the active ingredients may bs combined with ophthatrno- 
logiciiiiy acceptable preservatives, surfactants, viscosity enhancers, buffers, toxicity agents anci watsirto for-n an aque- 
ous, sterile ophthalmic suspsnsiort, in order to prepare sterile ophthalmic ointment formulations, the active irsgredlsflts 
ere combined with a presen/aiive in an appropriate vehicie, such as minsrai oii, iiqi-iid lanolin, or whits petrolatum. 
Sterile opht haimic ge! foirnuiations may be prepared by suspending the active ingredient in a hydrophiiic base prepared 
trom the combination of Carbopol® 940 (a carboxy vinyi poii-mer avaiiabie from the B. R Goodrich Company) according 
to pybiiahed forrfiLiiatioris for analogous ophthalmic preparation.s; preservatives and tonicity agents can also be iftcor- 
parated. Tlie specific type of formtJiatiDn selected wiil depend on various factors, such as the severity and type of 
cphthaimic inflammation being treatsd, and dosage frequency. Ophthalmic solutions, suspensions, ointments and geis 
firs the prefei red dcsage forms, and topical appiication to the Inflamed ocular tissue is the sreferred to^jts of adir:inl ^- 

[OeSSJ Tite foilowing exatnples illustrate fomiuiations atid synthesis of compounds of the present invention, but are 
in no way limiting. 
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[0037] The topical compositions are usefui for controMng ocular hypertenston or contrdli!r>g ocyiar neovasculariza- 
tion. * 



Cri-nponeri! 




Angiostatic Steroid 




Tyloxapol 


0,01-0.05 


HPfvlC 


o.s 


Ben^sikonturn Chiorsdc 


0,01 


Sodium Chloride 


OS 


Edetate OisodiiJm 


0.01 


NaOH,'HG! 


q.s, pH 7.4 


Pufifiec! Water 


q.Si 100 mL 



Exaitipie 2 

[6038] The GOlripcisltion Is ussfii! for eoritroiling ocutar hypartensfon. 



Component 




S1 ■Hof-SB-pragriBirt-aa.l 7a,2Q-trici 


1,0 


Tyioxapoi 


0.01-0.05 


HPMG 


0,5 


Benzaii<onium Chioride 


0.01 


Sodium Cliicride 


0.8 


Ecietata Disodium 


0,01 


NaOH/HCl 


q.s, pH 7.4 


Purified Watef 


q.s, too mL 



^ [Oe^SJ The alsovs formulation is prepared by first placing a portion of tfre pLfritisd water into a beai<,ef and heating tc 
90° C. The Siydroxypfopyirrsethylcellulose (HPMC) is then added lo the heated water and iniKed by rnearss of vigorotis 
voriex stirring untli aii of the HPMC is dispersed. The resulting mijrtufe isthen aflbwed to cool vMle Lindfsrgoing mixirig 
in order to hydrate the HPMC, The resuiting solution is then stertiized by mearss of autociavlng in a vesssi having a 
liquid Inlet and a hydraphobic. sterite air vent Isiter. 

^° |804C)| Ths.scdiurfi chloride and th>3 so's-tate disodiurr! are !!i;;n Btiaad to a second portion of the purified water and 
dissolved, The benjaikonium chloride is then added to the solution, and the pH o; the soiiitlon is adjusted to 7.4 with 
0.1M NaOH/HCI, The solution is then sterilized by means of m&^or,. 

[00413 21-Nor-5p^prsgf>an-Sa,1 7a,20-triol is stsriiized by either Gty heat or ef.riyiene oxide. If ethyiene oxide steriii- 
gatlon Is seiected, aeration for at least 72 hours at 56*0. is necessajy. The sterifeed steroid Is weighed ^spticaiiy and 
placed into a pressurized fcaifrnill container. The lyfoxapd, in stejilized aqueous soiiitlan forn^, is then added tp the 
ballmili container. Sterilized glass bails ars ttien added to the contasner and the contents of the container are milted 
aseptlcaiiy at 22S rpm for 18 hours, or unti! all partlcies are in the range of spproximately 5 mfcror^s. 
[90423 i-'nder aseptic conditions, the mieronized drug suspension formed by means of the precedlr^g step is then 
poured Into the l-iPIViC soiution with mixing, Tlis ballmiii container arid baits contained therein are then rinsed with a 
^ portion of the solution containing the sodium chloride, the edetate disodliim and benza^koriium chloride. The rinse is 
then added asepticaily to the H PMC solution , The finat vdiume of the solut ion is then adjusted with purified water and , 
if neeessafy, the ptH of ttie solution is adjiiSted to piH 7.4 with NaOH/HGi. 

[00431 The foliowirig famnulation is fgpres&niatiye of the antunfiasnmatory conpositions of the present invention. 
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4,9(11 )Pregnac!len* 1 7«)21 -citol-3,20"(;iipne-21 -ao^tate 


1.0, 


Dexamethasone 


0.1 


Tyioxspol 


0,01 to 0,05 


HPMC 


G.5 


Benzalkoniufn Chiorids 


0.01 


Sodium Chioride 


0.8 


Edetete Olsociium 


0.01 




q.S. pH 7.4 


Purified Water 


q,8. 100 ml 



[dQ44| The above formulation is prepared in the same manner set forth irj EKsropie 2, sterilijing and adding the 
dexamethasone to tfie steroid before placing both into a pressurizied bailmi!! eontainsr. 

EKsmpie 4 

[00451 The folSowing fomnuiation iss moihei axumpia of She antiinflammalofy corr:posiiion3 of the p.'-essnt; invenliof!. 





wl.% 


Tetrahydroccirtisol 


1.0 


Prednlsolahs Acetate 


1.0 


Tyloxapoi 


0.01 to 0.05 


HPMC 


0.5 


Benzamoniurn CMoride 


0.01 


Sodium Cfi.iorids 


Q.S 


Edstate Disodium 


0.01 


NaOH/HCl 


q:.S,pH7,4 


Purified Water 


q.a. 100 mfe 



[00461 The above formuiation !s prepared in the same manner set forth in Exampte 2, stenii2!ng and adding the 
prodn isoione acetate to the steroid before psaclng both into a pressurized baiimIS oontainer. 
j;0G47| Thefoitowingfomiulations are representative of cornpositiotss yssdfoi-thetreatnientof arigio 
ent diseases, 

Exampje S 

FORMULATION POR ORAL ADIWINfSTBATION 
[0D48J 
Tablet; 

10-1000 ms of angfostatle steroid with Inactive Ihgredients such as stattdi, lactose and magnesiufn st»arst4j can ba 
formulated aceording id procedures known to those skilled in the art of tebfet fonriulation. 

E.^ami>!e 8 

FORMULATlOi^ FOR STERILE INTf^OCULAR INJECnON 
[00481 
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each rriL contains; 


AngroataJcStero.d 


1 0-100 rn9 








0 38 mq 


Caicitim chloride csinvdrsse 


0,154rn3 


Magnesiurn chloride nexahyarate 


0.2 fTig 


Dried sodiurn phosphate 


0,42 mg 


Sodiijrn bicarbonate 


£.1 mg 




0.92 mg 


Mydfochlonc; acid or svoaium hydroxidij 




T.0 adjijsi pH \o approtimately 7.2 




Water tor Injection 





gxample 7 

FORMULATION FOR TOPICAL OCULAR SOLUTION 
100583 



21 -No^5a-pr«gnan-3a,1 "/<!E-204fi6}-3-phdsphats 


1.0% 


Benzalkonlum chloride 


0,01% 






Sodium chtoilds 


0.8% 


Sodium phosphate 


0.28% 


Edetate disodium 


0,01% 


NaOH/HC! 


q.s. pH 7.2 


Purifieci Water 


q,s. 100 mL 



Examffle 8 

FORMUUTiON FOR TOPICAL OCULAR SUSPENSION 
[0051] 



Ingredient 




4,9{11 )-Pregnadien-1 7a,21-djoS-3.20-dk-5n8-21 -acsiate 


1,Q 


Tyloxspoi 


O.OT to 0.05 


HPUC 


0.5 


Benzaliionium chtoricJs 


0.01 


Sodium chloride 


o.s 


fcdetaifj Disodkim: 


0.01 


NaOH/HCI 


q.s. pH 7.4 


Puiifit'd Wstet 


q.s. 100n-,L 



:00S2j Tne forfiulatiOii is prepared by first piaong a portion of Ihe pudflficS water mto a besake- tsnci hasting to 90-'C 
The hydroxypropyimethsficeliufose (HPS/IC) is then added to the heated water and mixed by means of vigorous vortex 
stirring unii! atl of the HPMG is dispsrssd. The rssulling mixtijre Is then allowed to coQi while untjergoing mixing in 
order to hydrate the HPMC. The resulting solution is then sterilized by means of auiodaving in a vessei having a liquid 

iriiei and 8 hydrophobic, sterite air verst filter. 

[0053] 7 he soaiDi-f; .^hlorsda and £;d£.^;iiti3 disodium are then added to a second portion of the purified water and 
dissolved Tho bori7:?ikCi!iii;;n cnioildf! i.'s then added io the soiutlon, and the pH of the solution is adjusted to 7.4 with 
O."! M NaOH/HCI. Tho solution is then stenlized by means of fiitration. 

[OQ543 The 4,S{11 )-Pregnadisn-l7a,21-diol-3,20-dlone-2l -acetate is stsniteisd by eithsrdry heat or ethylene oxide. 



IS 



EP 1 236 471 m 



if ethylsne oxide sterilfeation is seiected. aeration ror at 'sast 72 hours at SCC is nsessssry". The sterilized 4,9{11) 
-Pregnadien-1 7a,2:1 -dioi-3,20-d!one-21 -acsiste is v/eighsd asepstoaiiy snd piaced Into a pressurized balimifi container. 
Trie tyioxapol, in sterilized aoueous soluiion forfn, is then addea to the baiimiii container. Sterilized glass bails are then 
added to ihe container and the contents; o{ ttie conttiisief are rniiietJ asepiloaily at 5*25 rprn for 16 traui-s, at ijiiisi als 

s particles are in the rang© of approximatsly 5 microns. 

tO&SS] Under aseptic conditions, the micfonized drug suspension tomied by means of the preceding step is thers 
pourscs into the HPMC solution with mixing. The baiimiii container and baHs contained therein are then rinssd with a 
portion oi the soi.jtiQn containing the soo'ium chloride, the edetate disodiurn end benyaikoniurn chlorldsf. The rinse is 
then added aseptically to the HPMC solution. The final volurrie of the solution :s then adjustec willi purified water and, 

10 if necessarj/. The pH of the solution ki adjustod to pH 7.4 witn NaOH/hCi. The tormuiation wiii b<3 given topically, in a 
• norapeul icaily effective amount, in this inslance, the phrase "thsrapeuticaiiy effective ai-nount" means an amount vifiiich 
in sijificicnt lo substantially prevent or reverse any ocular nsovascularization. The dosage regimen useci will depend 
on the nature of tiie neovascuiarizationi as weB as various other factoris such as the patient's age, sex, weight, and 
medicai history. 

Exanpiig 9 

FOBIWULATiGM FOR ORAL ADMINiSTBATIGN 
20 [0056] 

Tablet: 

5-100 mg £1 -Nor-eii-pregnan-aa-ITG-gO-trioi with inactive ingredients such as starch, Sactcse and magriesiufri 
stsarate can be forrr^ulated according to procsdsjres known to thosie Bkiifed in the art of tablet formuiation. 

Example 10 

FortTiUiatton for Sterile Intraocuiar Injectioh 

^0 mm 



each ml oontsins: 


4i9(1 i )-Pre9nadien-1 7a,21 -diol-3,20-dione 


10-1 00 mg 


Sodiurn Chiaricte 


7,1 4- mg 


Potjaasium Chfoilds 


0.38 mg 


Calcium chloride dthydrate 


0.154 mg 


l^agnesium chipilde hexahydrate 


0,2 mg 


DtJedsodlum phosphate 


0.4arrig 


Sodium bicsitionate 


2.1 mg 


Dextrose 


0.92 rrtg 


Hydrochioiic acid or sodium hydroxide 




to adjust pi-i to approximately 7.2 




Water for injection 





irii^ibitiaih of angipgsnssts in the rabbit corjisaj nebVpscuiarizatioct niodel; 

[00S8] The eornssl pocket system of BenEzra (.Am. J. Ophthalmol 88:455-461 . 1978) was used to Itidocc corneal 
nsovasciiiariz-atton in the rabbit. A smalt Elvas peiiet cdntainintj O.Bjig of iipopolysaccrhafide {LPS) sv;ss insi;rt=;ci into 
the rfiiddSe of the corneal stroma and posiiioned 2.5 mm from the iimbus. An arfditionsi Elvc3>! peiisf WiVn or ^^vilncoE 
SOjig of ang^osiatic st;-jic;ici was placed next to the LPS implant. The eyes were examined daily sr^.d ttse aicti ot ntio- 
va-scularization caiculated. Besuits afterS days of LPS implantation are stiown in Figure 1. THF - letrahydrocortisoi; 
A = 4,9(11 )-Pregnadien-17a,£l-dioh3,20-dione-21>scetat6; B = 4,9{11)-Prssnadien-17a,21'<3lol-3,20-dions. As can 
be se8r>, A & Btofaify inhibited eomea! nsovascularigatlon. whereas THF partially inhibited the neovascuiar response. 
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Exsm^js IS 

P reparalsort of 5)^Pr«gnan-1 1 §, ry^^^ 21 -t? Sol-2a-ong 

^ Tetrahydrocor tis ol-F-21 -t-butyld iph enylsi(yi mat (PSQ384g) 

[005S] A soiiitiof! of 4.75 g (1 7.3 mmoi) of i-biityldifihenyJortiomsisane In 6 mL of dry DMf was added dropwise to a 
stirreci solution of S.7 g (1S.6 mmol) of tetrahydrocortisol-F (Steratoids No. P9050) arsd S.S g {19 mmoi} of 4-ditTiethyS- 
aminopyridine (OMAP) in 30 mL of dry DMP, under Ng, at -25 to -SO'C (main}ain«>d with COg - MsCN). .Afler a further 
io 20 min at -30°C, tiie mixture was allowed to warm to SS'C overnight. 

[0960] The i-nixlLtre was partiiiorsed between ether and water, and the or ganic solution was wasfied with brine, dned 
(MgSO^), Fiilsred and concerUraSed to give 1 0.7 g of a wiiits; foarn, 

[0061] This mafecia! was punfied by tiash column chroi-natography (4Q0 g sisica: 8S.5 to 70% ether/iie>:ans}. Tlie 
3-siioxy isome: o;uifd tirsi, followed by mixed fractions, foiiowed by the title compsund. The concentratsd mi:<sd frac- 
fs tions (4.0 g) viese criron ;a£ographsd on the same oolumrj with 35% eti^yS aceTate/hsxar^s, The total yieid of the 3-siioxy 
isomer wds 0 42 g (S'to) and of the title compound, 5.05 g (53.5%). Continued elulion with 2S% iVisOH/ElOAe aiicwed 
recovery of unreaoted tetrahydrocortisot-F, 

PS03842 

20 

[00S2] NN/IR (200 UHz 'n) {0001^; 50,63 (s, 3H, M«-1S); 1 ,11 (s, 9H, t-Bu); 1 ,12 {s. 3H, Me-19); 2.57 (t, J=1S, 1 H, 
H-S); 2,S (s 1 i-i, 0H-r7); 3.S3 {sepi J=2.5, 1H, H-3); 4.1S (brs, 1H. H-11); 4,37 and 4.75 (AB, J=20, 2H, H-21); 7.4 

(m, SH) and 7.7 (m. 4H) (Phg). 

NfJ\Hi2(jQ M'i^^ii) ^D^,^SO-ds). SC.fv:; m-W); 1 02 (r, 9i"i,t-BLt};1.07{s,3H,M8--i9);2.60{t, J=13, 1H, H~8); 

2S 3.'-7 ;rn. Il-O) 3.94 (d. J-.S 11!, 0H-T1). 4.0G(brs.. H-1 1 ); <142 (tf, J=5, 1H, OH-3);4,3S and 4.83 (A8, J=20, 
2H, H-21); 5.11 (s, 1H, OH-17): 7.45 (m, &H) and 7.S {m, 4H} (Phg),. 

[0083] NMB(50,3 - IWHz 13C) (GDCig): 17^ (C-1&); 19.3 (G-1S); 23.7 {C-1 5); 28,3 (C-7); 26.6 (C-tS); 26.8 (M e^ C): 
27:2 (C-6); 30.S (C-2}; 31^ (C-S); 34.1 (MSgC); 34.S {C-10); 35.2 (C-1); 36,2 {C-4); 38.7 (G-13); 45^ (C-S); 4^ (G- 
S); 47.4 (C-12); 52.1 {C-14); 67.8 {C-11); 68.9 {C-21); 71 7 (G-3); 89,8 (0-14); 127.8 , 1,29.8. 132.8, 132.9, 135,7, 135.S 
SO (dtastereotopic Phg); 208,8 (C-20), Underlined resonance.? snowsd inversion in the APT sxperiment, A«ssigr!mQnts: E. 
Bnsitmaier. W. Voeiter "Carbon-1 S NMR Spectroscopy " 3d ed.. VCH. ! 987: pp. 345-348. 
[00841 fR (KBr) 3460. 2930. 2860, 1 720, 1 428. 1 1 36. 1113,1 070. 1 039, 70S cm" ' . 

[0066] This compourid did f:ot show a sharp meiting point aji turned to a foam at 80-1 OCC, Numerous attempts at 
recrystaJlization failed, 

Sj^-Pregnan-Hp, 1 7«, 2 1-tn c>i-20-one 

[0068} A solution of PS03&42 (0.91 g, 1 .50 mmo!) and thiocartjonyt dilmldazoSe (■! .05 q. £ 9 mmoi} in ft mL ci ;mny- 
drous dioxane was rsftuxed under for 3.5 h. The cooled solution was partiEioried bsiwcen other arid A'atc- i;nd '.he 
40 organic soiution w«s washed with brine, dried (MgS04), filtered and concentrated, The residue was ohromatographed 
(120 g SiOg, 35% EtOAc/hsxane) giving 0.S6 g (.^0%) ot tne ■■nida^oiyi thioesster 

[QQ67I A solution of 0.75 g (1 ,06 mmoi) of this compoLind iri 1 00 mL of anhydrous dioKarse was addsd dropwiss ovsr 
2.2 h to a napidiy st:rred, refluxmg solution of 1 .6 mL (5.9 n-smoi) of BtiaSnH in 1 00 mL of anhydrous dio;'(ans tinder Ng. 
Ajr^r a furtnor 1 h a; ralVd^, ttie scslution was cooled, concentrated and the residue chfomatographsd (200 g SiOg, 9% 

^ EiOAc/he<;ing} giving C 43 g (70%) of the 3-deoxy-21 -sitv^ ether. This material was dissoivsti in 20 mL of rnethanoi; 
Bij^Nf-' 3HjO iO.oO g, 1 .5 mmo!) was added, and the mixture was heated to reflux under f^j for 4 h. The cooled solution 
was diluted wiii'i 2 volumes of BOAc, ooncantrated to IM voiume, partitiorsed (EtOAra'SHgO), and the organic sol^jtion 
was washed with brine, dried (MgSO^), filtered and coneentrsisd. i'he residue {0.40 g) y.'as chromatographod (30 g 
SiOg, 40% EfOAc/he5£.ane) to give 0.25 g (98%) of an oii. 

so [0068] This oil was crystallized (n-BuCt to afford 0,14 g of the tilie compound a;> a whit..- t^oiict. rri.p 1 67-1 70'-^C. 
[008S3 IF!{KBr): 3413 (fcr). 2934, 171^^ i.j&5, 1389. iOSJo, 1036 cm-i. 
[00703 MS (Ci): 351 (?(,': +1), 

[OOnj NMR (200 fviHi: h-i DiVISO dj;, 60 69 (s 3H, Me-18); 1,14 (s, 3H, Me-19); O.S-2.0 (m), 2,5 (t, J=1:3. iH, H- 
8); 3.96 (d, J=2, ■; H, OH--; 1 ); ^1 .■; ipv s, 1 H, H -11 ): 4.1 and 4,5 {AS, further split by 5 Hz, 2H, H-21 ); 4.8 (t, J=5, 1 H, OH- 
SS 21);5,14(s, 1H,0H-1?). 

imn] Anal. Cate'd for Cs-iHs^O^: C, 71 .96: H, 9.7S. 
Found: C, 71.69; H, 9.66. 
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Exampia 18 

PrepafSfSion of a i-?^athyi"S|Vpftigtian--3o!, ITa, 21 -tetfol-S&-one Sl-me thyi ethef 

s [00?3,| Sorf:iirn hydride (&0'?c o» dispersson 0 -i j j : :-p:tioI; waf, .s:.fjed to a stirred soiytion of tetrahydrocortiso!- 
F (0.73 g, 2.0 mmol) and CH^l (O.SO ml. 9.6 trinioi') ;n 8 rr^L ot anhyarous DMF under Ng, Hydrogen was evolved, and 
!-ie lemperatufe rcae to OS^C, AfUjr i h, the rriisture was diliited with EtO.Ac, extracted with water {until neutral) and 
brine, oried (MgSO.^), filtered and Goncentrated, Jhs residue was chromatographed {?0 g SiOj, 80% EtOAotiexane) 
to give 0,17 g of a white solid, MS (Gt) = 395 +1). Tlil$ materiaJ was r«crystaitizsd (EtOAc-n-BuG!) So 8?fo.rd 0,12 g 

10 {1 6%) of the title compound as a feathery white solid, m.p. 208-213 "C, 

[007-1 J ! R (KBr), 3530, 3452. 2939. 2868, 1 696 ts, CO), 1 456. 1 366, 1 049 . 

[00751 NiViR (200 MHz H. OMSO-dg): S0.74 (s, 3H. Ms-18); 1,09 (s, 3H, Me-19); 1.14 ,{d, J-6,8, 3H, 0-21 M&y, 
0.8-2,0 (rr,): 2.47 (t. J=13. 1H. H-8); 3.18 (s, 3H. OMe): 3.35 <m, 1H, H-S): 4.00 (d, J=2, 1H, OH-11); 4,07 pes. 1H. H- 
ny, 4,37 (q, J=6.6, 1H, H-21); 4.43 (d, J=6, 1H. OH-3); S.tS (S, 1H, OH-17). 
IS [00761 toal, Caic'd for C23H38O5; C, 70,01 ; H, S,7t . 
Found: C, 70.06; H, 9.76. 

Exampie14 

^ Preparation o f 3fc^zMo' 5p^iafggrian-11g,17g,2t^^^ 

[0077] A solution of trtphsnyiphosphlne (2.6 g, tO rnrrsol) in 1 0 rnL of ioiuyna was caref ui!y jjdded to a stirred solution 
of PS03842 (sss Exampie4> (1.75 g, 2.90 mmoi), diphenyiphosphoiyl a2;de (2.2 niL, 10.2 mrnoi) and diethyl a2odi- 
carboxylats (1.S5 mL, 10 mrnol) ur.der Ng, keeping the internal leniperaiare below SS^C (exothsrmic). The solution 

Ss was stirred fisr t .2 h, then diluted with eti^sr, washed with water and brine, dried (MgS04), fiitened and coneentrated 
and the residue {3.5 g. oil) chromatographed 175 g SiOj, 1.5% £iOAcy^lexan6) giving 1 .83 g of a viscous oil. 
[0078] A solution of 1 .73 g of t!-iis materia! and 1 .75 g (5.5 mmot) of Bu^^f-JF-SHjO in 20 mL Of methanol was refluxed 
under Ng for 2,5 h. The crude product (1 .94 g) was isolated with ethyl acetate artd chromatogfaplied (100 g SiOg, 50% 
EtO.Ao/hexane) giving O.SO g (56%) of a white se.snisolid. Trituration (4:1 hexane-ethcr) gavs 0,57 g (53%) of a solid. 

30 [0079] A stirred solution of 0.40 g cf this material in 3 rrsL of dry pyridine svas treaiad writti 0.3 mL of acQtic anhydride 
and stirred over.night at 23°C under Ng, The mixture was quenched with J mL of methanol, stirred for IS min, diluted 
wiih ettier. washed wsih 1 M aqueous HCI, water (until neutral), brine, dried {MgS04), filtered and concentrated. The 
rsaidije (0.41 g, oii) was chroma*ograph»c!{35 9 SiO^, 33i% EtOAc/h6xane)toaSord 0;33 g (76%) of the title compound 
as a white foam, m.p. SO-SO^C (dec), 

35 [QO8O3 I H (KSr): 3505, 2927, 2886; 2 1 0S (vs), 1 721 {ah 1 730):, 1 268. ISM cm'^ . 

imn NMR (200 MH2 i:h, CDCy: BQ.92 (s. 3H, M8-18); 1,21 (s, 3H, Me-18); 1,0-2,1 (m); 2.17 (s, 3H. Ac); 2<25 (s 
1 H, OH-17); 2,74 (m,1H H-8); 3,97 (br s, 1H, H-3); 4,31 (tar s, 1H, H-11); 4.94 (AB, J-l?^ Av=.60, 2H, l-J-21), 
[0082] Anal. Galc'd lor C23H3JSN3O5: C, 83,?2; H. 8:14; N. 9.S9. 
Found: C, SS^SS; H, g'iS; N, S.4S. 

40 

PfSfsafatloBgf ap-Acetam}do-53-pfe8fiBn-i1g,17«^^ 

4S [0083] Asolution of 3p<ggido-Sp-prsgnan-11 ^,17a(2lrtfio1r20-one-^21 -acetate (0,1 5 g, Q.35 mmot):in 8 mL: of absolute 
ethanoi containing 0.03 g of 10% Pd on G was stirred under Hg ( 1 aten) at 23«Cfdf 2 ti. The mixture was filtered and 
concentrated, the residue dissolved in EtOAc, the basic materfai extracted into 1 M aqueous HCli liberated (NagCOs), 
extracEed (BOAx;) and the organic extract washed with water (untti neutrai) and brine, dried (MgSO^.), filtered and 
concentrated to provide 58 mg of a solid. 

so [0084] This materia! was ace^/lated (1.0 mL of dr^,' pyridine, 0.20 mL of AcjO, 23°C, Ng, overnight), followed by 
workup (as described for tne steroid of Example 14 [fast step]) affording a crude preduct that was chromatographed 
(25 g SIOj, EtOAc), This product was triturated wSh sthsr to afford 51 mg (33%) of produd as a white solid, m.p. 
1 78-181 »C, 

[0085] US (CI, isobotane): (M +1) =. 450 (M+), 432, 391, 371, 348. 
SS [mm] IR (KBr): 3398 (br). 2S32, 2865, 1 720 (sh, 1740J, 1 652, 1538, 1S75, 128S, 123S dnrV 

[Q08TJ nun (200 MHz ^H, COClg): 60.89, 1 .22, 1 -99, 2,17 (alt s, 3H); 1 .0-2.2 (m); 2.7 (t, J=13, 1H, H-8); 3.03 (S, 1 H, 
GH-17); 4.2 (brs, 1H, H-il); 4.3 (br S, 1H, i-l-S); 4.86 (AB, J=17.6, Av=42, 2H, H-2i); 5.8 (d, J==10, 1H, NH). 
[0088] Prsfsrmden^edlmsntsof thsprssefst inventionarethefollowjngemb efnb-1 to Emb-49; 
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Emb-1 , A compouncS of the following fcsiroute: 




Strticturg C^J Strisctare m 

us 

wfiersin Bi Is H, p-CH^ or p-CgHs; 

Rg is F, Cg-Cii cioui^le bond, C^-Ci:| epoxy, H or CI; 

R3 is H, ORje: 0e{=0)Rg7. habgen, Cg-G,, double bonci, Cg^Cn epoxy, =0, -OH, -0-afkyl(CrC,2), -0C(«0)a!k5fl 
(Ci-C^g). -QC(-0)ARYL. ■<5C(-0)N<R)g or -0C{-0)0R7, whersin ARYL !s fu?yi, thienyl, pyrTOlyl. or pyridyl and 

so each of said moieties is optionafly siibstituted with one or two (C^-C4)aiky! groups, or AR¥L Is -{CHaJrP'^s'^y^ 

wherein f is 0 to 2 and the phsrsy! ring is opiionaiiv substituted witM 1 lo 3 groups ssiected from chlorine, fluorine, 
bromine, aH<y!{CrC3), aikoxy(CvC.,), thiosikoxy-iC^Cj), FsC-, -f^iH^ and -NHCOCH3 and R is hydrogen, 
aikyi (C,-C4), or phenyl and each R can bs the same or different, and R7 is ARYL as herein defined, or afkyl(C t-C^g); 
R4isH,CH3,ClorF; 

3s is H, OH F, Ci, Bri CH3, phenyl, wnyt or ailyi; 

RglsHorGHg; 

Is CHgCHgORga, CHaCHgOC{=0)Rg7, H, OH, CH3, F, =CHg, GH2C(=0)GRgs, ORgg, b(C==Q)F=ig7 or 0(C=0) 

E^o is -Gs»CH, -CH-GHg, halogen, CN, N3, ORjg, OC(=0)R27, H, OH, CHg or R^q forms a seeond bond between 

40 positions C-1 6 and C--i 7; 

R,g is H or forrrss a doubis bond with or R.14; 

R^3 is halogen. ORgg. OC(=0)R27, NH^, NHRjs.. NHC(=0)R27, N(R^2, NC{=0)Ra7, Ng. H, -OH, =0, -0-P(=0) 
{OH)a, or -0-C(==OMCHa)pOOH where t is an integer Srom 2 to S; 
is M or fornrjs a double bond with R^^; 
^ R|slsH^=Oor-OH; 

and Rg3 with R^o forms a cycife phosphate; 

wherein Rg sand R^g has^ethe meaning defined above; 

or wherein is -OH, OrC(=Q)-R,i , -OP(d)-{OH)a, or -0-G{=0)-(GHa}tCOOH wherein t is an integer frof?i 2 to B; 
and Rii Is .Y-(CHg)rt.X-(C.H2)™-S03H, -Y'-(CH2)p-X'-{CH2)<3'NB,eRi7 or-2(eHg)A 
S0 wherein Y iss a bond or -0-: Y is a bond, -0-, or -S-; each of X and X' is a bond, -c6W(B,a>-, -N(R,8)CO-, -0-, -S-, 

•■S(0)-, or-SCOj)-; R.|j is iiydrogen oralkyi {CyC^: each o; fi,,, and R-j-? is a lower alkyi group attrom t to4;carbon 
atoms optionally substituted with or^s hydroxys or g ana 7 take n together with the nitrogen :ai;ofr! to whteh eaoh 
is attached forms a monocyclic heterocycfe sei«;ted frem pyrrBlidino, piperidinO; morphofiho, thionibrphbiino, pip- 
erazirso or fM(lower)aikyi-pip8ra2ino wherein ailqf! has from 1 to 4 carbon atoms; n Is an Intiegef of from 4 to 9; to 
ss is an integer of from 1 to 5; p is en integer of from 8 to S; q is an Integer of frcfrt 1 to 5; Z is a bond or-Q-; r la an 

it^teger of from 2 to 9; and Q is we of the following; 

(1) -Rvj-CHgCQQH wherein Ri§ Is -S-, -S(0}-, -S(0)£-, -SOgiMCRgg)-, or N(!=5go)SQ2-; and Rgo is hydrogen or 
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lower alky!-(C-j-C4): with the proviso that the totai riumbsr of caitson atoms in and (CHg),. is not greater 

than 10: or 

{25 -CO-COOH: or 

H) CON.;R2:)a i;Rg;.)COOfi wlu-rein R^^ is H and Bgg is H, C\%. -CHgCOOri, -CHgOHjCOOH, -Ci-iaOH, 
5 ■CHjSH, ■ ChijCi-fjSCHa^ or -CHjPh-OH wherein Ph-o'n is p-hydroxyphenyi; 

Of Rgi is GHj and R22 is H; 

or and Rjjg xaken together ares -CHjCHjCHa-; 

or -N(R£i)CH(R2£)C00H taken togaJher is -NHCHgCONHCHgCOOH: and phafmaceufcally acceptsbie salts 
fiJ thereof" 

with the proviso that except for the compounci v'.'h&rein is p-CHj. md R3 taken togetherform a double bond 
between positions 9 end 11, R4 and Rf. isre nycifogen, R,.;. and P.,^< taken together tonrt a double bond between 
posiitofis 4 and 5. Rg Is «-R Re, la S-C-U R,;; is o-Qi i F-y:, &r,d R;=; are =0 and Rgg Is -OP{0)-(OH)j, R,^ is =0 
only when R23 with R-io l^'orms the above described cyclic phosphate. 

ts 

R24 = C, C r Cg doi-ibls bo n ci , O ; 

Rjs = C(R,5)CH2-Ra3, OH, QR.^^., OC^O)R27, Rgs, COOH. C(=0)OR;js. CHOHCHjOH, CHOHCHaORgg, 
CHOHCRjOC(=0)Rjy, CHjCHgOH, CH2CH20R2g, CH2CHjOC(-0)Rj7. CHgCN, CHjlSJj, CH2NH2, 
CHaNHRfs. CHjNiRjsly. CH2OH, CHgORgg. GH26(G=0)R5T.,"GHgO(P=0) {OH)^. GH20(P=0} (OR^)^, 
SO CHgSH, CHgS-Rjs, CHgScTj^OjRg^. GHghiCf^OJRgv, c}«0)CHR2gOH. 0(=O)GHR2gORg8, Cf*0) 

CHR2gOC(>0)Ro7 or R.j(, and Rjj taken fogetherniay b3 =C(R2g)2. that is, an oDtionaSiy aiky! substituted 
methyiene group: 

wherein = C,-Cg iasKyi, branched ailtyl, cydoaiKyi, ridioaiKyi. araikyi, aryi); Rgy - R^g + ORgg: H^^ = H, C1 -C6 
(alky!, branchecs alkyi, cycioalkyl); excepted from the compounds of Structure [A] ate the compounds wherein 

Rg is H or C!; 

R, is H =.0, -OH. O-alkyKCi-C,,), OC(>0)alkyl(C,j-C.a). -OC(=0)ARYL. -OC(=0)n;R)j or«-OGi>0)OR.;. where- 
in ARVL is tuty-. thsenyi, pyrroiyi, or pyridyl and each of said moieties is opttonally subsuluied with one or two 
so {C.,-C4)alkvl groups, or ARYL is -(CHg)f-phenyl wnerein f is 0 to 2 and the phenyl ring is optlortally substituted with 

i tc 3 gruups seiscied from chlorine, fluorine, bromine, alkyKCi-C^), alkoxy(C^-C3), thlo3lkc>:y-(C^-C3), CigC-, 
hsO. NHa and >'NHGOGH3 and R is hydrogen, alkyr(Cj-<;4), or phenyl and each R can be the same or different, 
and R7 is ARYL hemin defined, or aiky!{Ci-C<g)i 
or 

as wherein and R3 taken together sre oxygen {'■O-) bridging positions C-8 and C-11; or 

wherein and R3 tal<en together form a double bond between positions C-9 and C-11 ; 

or Rj is a-F and is ^OH; 

or Rf is «-C! and R3 is fi-G\; 

■and R4 is H. CH3, CI or F; 
w Rj is hi, OH, F, CI, Br, CHg, phenyl, vinyl oraiiyi; 

Rg is t-t or CH3; 

RgisH. OH, CHg. P or«GHa; 

Rio is H, OH, CH3 or Rijj fonns a second bond between positions G-16 and C-17; 
Rtg ie -H orforms a doubie bond with R^^; 
-ts R,,3 is H, -OH, =0, '<5-P(0)(OH)2, or ■Q-C{=0)-(CH2)tC00H where t is ah Integerfrorn 2 to 6; 

is H or fomns a double bond with R^gi 
R,sis=Oor-OH; 

and R'^c- ^om-\s a cyclic phosphate; 

wherein Rg and R^, have the msaning defins'd above: 

50 or whsrein Rjg is -OH 0-C!=0)-Ri.| . -OP(0)-(OH)y, or -0-C(=.0)-{CiH5)jG00H wherein t is an integer from 2 to S; 

and is ••Y-(CH£)„-X-(CH2),^-'S03H, - Y'-(CH2)p-X'-(GH2)q-NRigRi7 or -Z{CH2),.Q, wherein Y is a bond of -0-; Y' 
is 3 i?ond. -0-, or -S-: each of X and X' is a tJond, -COr^iR^g)-, -N(R.,g)CO-, -0-, -S-, -5(0)-, or -S',0^)-. R.^, is 
hyerogeri or alkyi (C^-C.,), each of R<b and Rjj- is a lower aii<yt group oi irom 1 to 4 carbon aton-ss optionaily 
substituted with one hydroxy! or F^^g and B^^ taken together with the nitrogen atom to which each is attactied forns 

S5 a monocyciic heterocycie selected from pyn"oiidino, piperidino, morphoiino, thiomofpholino, piperazino or N(lower) 

alkyi-pipsra?sno wherein a!i<yi has f rem 1 to 4 carbon stems; n is an integer of from 4 to S: m is an integer of from 

1 to 5; p Is an Integer of tro?n £ to 9; q is an integer of from 1 to 5; 

2 is 8 bond or -0-; r is an integer of f rorn 2 to 9; and Q is one of the foiiowirtg: 
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( 1) ■ R,c, CHjCOO:-i wherein B^g is -S-, -S(0}-, -S{0)2-, -SOoNCRgj,)-, or N(Rgo)SQ2-; and Rjo is hydrogen or 
lower 8tky!-(Cr C,t}: with the proviso that the tola! nurrtser of cattion atoms in Rj^ and (CHj), is not grsatar 

than 10; or 

(2) -CO-CO OH; or 

S (S) GON(R£^)CH{Rag)GOOH wherein Rg., is H and Rgg is M, CHj, -CH^COOH, -CHgOHgCOaH, -CHgOH, 

-CMsSt-i, -CiigCHaSCHj, or -CHaPivOHV-hetein Ph-OH is p-dtydroxyphenyi; 

Of Rgi ts CHs and R^a is H; 
or R21 and H^g taken together are -CHgCHjCHg-; 
to or -N(Rg^)Gi-«Rgg}COOH takon iogoiher is -NHCHpCOHHCHaCOOH; and pharmacsuticaiiy aceeptabie saits 

wish the proviso ttiat sxcsot for She corr.pour^d wh^rfrin is fi -CI -ij. Rg and Rg taken together form a double bond 
bsivveen posiiions 9 ar.d 11 . R4 and Rg are hydrogan. R^j ^"d R14 Eaksn together fotrr) a double bond bcMesri 
positions 4 and 5, Rg is o-F, Rg is jJ-CHj, R,;, is a-OH, R,3 and R,,, are =0 and R23 is -OP(0)-(OH)g, R,., is 

ts only when Rgg with R^q forms the above described cyclic phojipiiate; 

also excepted from the compounds of Structure [A] are tfje compound 3,1ip, 17a, 21-tsjrshydroxy-S -pregnane- 
ZO^one {the 3-a, B-a, 5-oc; 3-p, 5-e; and 3-fl, S-JJ isomers of tetrahydrocortisol) wherein s =0, R^q is cs-OH, 
R, Is ji-GHg, Rg is|l-OH, Rg Is H, R^ Is H,Ri3 is «- er ^OH, R14 Is H, R^g is a- or ^-H, Rg is H, Rg Is H, R9 Is: H, 
Rg4 is G, and Rg^ is OH; and methyitssfosterons, wherein R, is p-CHg, Rg Is H, Is H, R4 is H, Bj is H, Bg is H, 
Rg "is H, Rig is a-Crig, R j£ and R^ fonr! a C4-C5 double bond, R.g is =0, Rj^ lis C and R^s is p-OH; dihydrotesto- 
sterone, wherem is p-GHg, R2R3R4R5RSR9R10RH ^-^^ ^12 '^^ «-'"'^' ^13 '^a-* '^Js ^ 

dromostanolone propionate, wherein is li- CH.,, l^2R3R4R5RgR9R.]oRi4 ars i-i R^g is a-H, R,3 ia =0, Rg^ is C 
and R25 is p-0C{=^0)CHaCH3; methandrosiensione, wherain R., is P-CH3. R2R3R4R5RgR9 are H, R^j^ isa-CHj,, 
Rig and R,4 form a C4C5 double bond, R^j is =0, Rg^ is CiC^, double Dona, snd Rgg is p-OH, testosterone, wherein 

ss R, is P-GH3, R2R3R4RsR6RsR,o «re H, R^j and R-i.^ form a C4C5 double bond, Ria is «0, 9.^4 is C, and Rjg ;s 

ji-OR; norethandroione, wherein R, is CHgCC^g) and f-l{C,.o), RsRoR^RsBg Bg are H, R^<j is a-CHgCHs, R^^ and 
Ri4 fdrrn a C4-C5 double bond, Rig is =0. Rg^feC, and Rgstsp-OHibolasterone, wherein isgi-CHs, RjRaR4RgR8 
are H, Rg is ct-CHg, R,(i is a-CVi^, Ria is =0, R^j and R^^ form a 04^5 double bond, Cg4 is C and %s is jJ-OH; 
and oxandrolone, wherein R, is B-CHg, RgRgRsReRgR^^ are H, B^^ is aCHg, R^g f^ia =0, R24 is 0. and 

30 RggisS-OH. 

£mb-S. The compound of ff.mb- 1 seisctsd from the group consisiing of; 21-Nor-5p-pregnan-3a,17a.20-tf1oi; 
21 -Nor-Sp-prsgn-l 7(20)sn'3o:, • 8~aioi-3--acet3te-1 5-(0-methyl)rnatonaie;S1 -Noi--5|>-p(egnan-3a,1 7a,20-triol- 
3-acetate; 21 -Nor-So5-pregn8n-3a,1 7a,g0-trlbt-3-pho^hate; 21 -Nor-^p-pregn-l 7(2Q)8n-3«,l6-diol; 21 -Nor-sp- 

35 pr6gnari~3ot,1?|i,2Q-tr!el: 20-Acet^ide-21-nor-5p-pre3nan-3a,17«-dtol-3-acetaie;3p-Acetamldo-5p-pr8gnan- 
1 1 ?o!,21 -tf lo:-20-one-21 -acetate; 21 -Nor-Sa-pregnan-3ei,1 7|},20-triot; 21 o;-!v'!8f hyl-sp-firegnan-Sa.ll p, 1 ?«, 
21-t3troi-50-one-?l rnothyi sther; 30-A?ido-21-nor-5p-pregnan-3«,17a-diGi; 20{Cartaethoxymsthyi)thio-21 -nor- 
5p-prsgnan-3a, ?7a-dsol; 20-(4-Fluoropbenyi}thio-21-nQr-:Sp-pregr!an-3«,1 7a-dia!: 1 8a-(2-Hydrt>xyethy!)-17p-n-!e- 
!!iyi-5l3-an(Jrosicin-3a,i ?'«-dio;-.i:0 Cyano-21 -nor-5p-pregn8n-3a,t7a-dioi; 1 ;'o;-.\'iethyi-5Mf^«iro«iian-3a,i 7^-diol; 

40 21 -Nor-Sp-prssn-1 ?{20)en-3a-OL; 21 -Nor-&^pr^n-17(20)8n-3a-ol-3-acet3t8; 21 -IMor-Sp-pregn-i 7(20}-6n-3a- 

01-1 6-acstic aeid-3-acetate; 3p^Azido^5p^pregnan-1 1 p, 1 7a, 21 Ttrlol-20-one>21 -acetate; and Sp-Pfegnari-1 1 p,1 7a, 
21-triol-20^one, 



Emb- 3. The compoufscs of Emb- 2 which Is 21-Nor-5p-pr8gnan-3a,17a,20-trloi and 21"Nor-5p-pr6g^-17{^0)-en- 
3a, 1 6-dio!-3-acetate-1 8-(D-niethyi) malonate. 

Emb-4 A mstfioci for cofilroillng ocijiar hypertension associated with primary open angie glaucoma which com- 
prises administering a pharmaceutically effective amount of a catipeund ef Emb-1 . 

Emb-5. A method for ccntroiling ocuiar hypefiension associated with primary' open angle gteucoma. which com- 
prises: administenrsg a phatmaceuticaiiy effective aniourit of a oor?ipou,nci sslsctsd from the group consisting of: 
£1-Nor-5p-pr8grian-3a,l7o,,2&-tric<i-3-scsi:ate: 2i-NDr-Sci-pregnRrr3a.t7«,20-triQi-3-phQsphat8; 21-Nor-5|J- 
prsgn-i "'"(aO/Sn-Sa, ! 6-dio;; a 1 -Nor-ii'i-prsT^v^n-;:!?.':, ■t7fi,20-tf}ol: 20-Acetamids-21 -nof-5ji-pregnaf>-3a.1 7«-dio!- 
3-3ceiato,3j5 Aceta!-nido-5p-pregria!v1^p,17a,21-tiioS-20-one-21 -acetate; 21-Nor-5a-pregnan-3a,17p,20-triol; 
S1a Metfv/!-5iS p-ognan-3«,1ip 2l- t!5tfoi-20 ot)e-21-methyl ether; 20-Azido-21-nor-SjJ-pregnan-3a,17a-di- 
oi; 2C(Qsit!ethoxymcthyi)th!0-2l -nor-ijp-pregnan-3a,1 7a-dk>l; 20-(4-F!uorophenyf)thio-21 -nor-SP-pregnan-Sa, 
170!-dioi; 16a-(2-Hy-droxysthyi}-17p-msthyl-5p-androstan-3a.17o!-dloi; 2Cl-Cyano-21-nof-Spi3fegnan-3o!,17a-di- 
ol; 1 ?a-Msthyl-5p-androstan-3(x,1 7p-dioi;21 -Nor-5p-prsgn-1 ?{20)8n-3a-OL;21 -Nor-sp-pregn-l 7(20)8n -Sa-d- 
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3-acetate; 21-Nof-Sf?-pregn-17{gO)-er!-3oi-o!-1S~8ce!ic acid S-acotats 3.&-Ai-!dQ-5|J-pregrisn-11!i, 17c£, 21-trioi- 
iVO-one-ai-acsMe; andSp-Prsi3nan-11f,17ce,214rioi-20-ons:4.S(11)-Pfegnsdisn-i7aJ^d;oW^^^ 4,9(11) 
•■Pf0gnedien-17a,2l-dicii-3,2O-dione-21 -acetate; 4-Ancirosten-S-one-l 7Si-carboxy:!c acid; 17a- Ethynyi-6(t 0)-es- 
tren-1 /"&-o!-3-one 1 7.:i-fc"thyiiy(-1 ,3,5(1 0)-estfatr1en-3,1 /jj-dioi; 1 1 -Epicortisoi, 1 /(.t-Hydroxyprags'Stsrorifr: and 
Tetrahydrocortexolons. 

Emb-S. The method of Emb- S wherein the eompournj !s 4, 9(1 1)-Pregnacli8n-1 7«,21 -Giiol-3,20-dion8-21 -acetate, 

Bmb-7. A composition f orcontrolling oeufsr hypertenslort associated with prfmafy open angis glaucoma comprising 
a phaimaceuticaiiy effective amount of a compound of Emb- 1 . 

Emb-S. A composition for controiiirtg ocular hypertsnsion corriprising a pharmaceusicaily effective amount of a 
compound selected from tlie group consisting of: 2i-f<ior-63-preqn6n-3a,1 7a.20-trloS-3-acetate; 21 -Nor-Sa-preg- 
rian-3o;.1 ?a,20-t!ioi-3-phospliaie; 21 -Nor-Sji-pregn-l 7(20)er!-3a,1 6-dioi.. 21 -Nor-&p-pr8gr;an-3a,1 7|5,2CMi-!Cii: 
20-Acetamic!er2-i -fiQr-5p-pfesnan-3a, 1 7a-cliel^3-ac©tat8; 3p Acetamido-S^pregnan-t 1 p, 1 7a,21 -trioi-ZO-ofls- 
21 -acetate; 2l-NQr-5a-priBgnart-aa;,17p,20-triol; 21a-MeShy!-S|i-pfsgnan-3a,11(i, 17k, 21 -tetrol-SO-one-SI -methyl 
eiher; 20-A2ido21 -nar-5g-pregnan-3c!,i 7a-d(oi; 20{Cart}ethoxymelhyl)thiB-g1 'nor-5!J-pf«^fian-3a,17a-dioi; 
?Ci-(4-Fiuoropheny!}thio-2i-nDr-5|J-pro3nRn-3«.17a-dic^; 16«-(2-Hydfa>:yethyl)-173-me;hyl-5l3-f:.'^dros!tan-3a, 
i7a-dior 20-Cyafio-21-nor-SB-prcanari-3(?. i 7(,;-dio!; 17a-Me*yl-Sp-androstan-3a,1?i5-dioi,Si-!'vioi-'jfi-p!Ssn-17 
(20)£n-3a-OL:21 -Nor-5i)-presn-17{20)en-3«-o!-3~acetat8; 21-Nor-5p-prsgn-17{20)-an-Sa-C!-l6-acetiC iicid 3-ac- 
emte: 3fi-A,?;c;o-5p-pregiian-tip, 17(.<. ?;1-T!icl-2C-one-21-acetato: and 5^Priegn8n-11g,17a.21-trioi-20-or(e;4,& 
(n)-Prognodior;'17o!.21 dloi-a 20--.-i;ono A ■1>^r£!0f'cd!on-^ A,'.:?1-dio!-3,20-£iion8-21-BC8tate; 4-Androsten- 
3-or:.>17[vcai-oo!<yi« Rc-fi 17a ;-:ihynyl-6(;0} os.: or 1/^ oi-J-or-c, 1 ?0!-Bhynyl-1 ,3,5(1 0)-estfatrien-3,17p-cSiai; 
11 -Epicortisoi; 1 7a-f-iydro>!ypro!-3eatsron8; and Tetrahycsrocoriexolofse. 

Bnis-9, Thig composition of Emb-7 wherefn the compound is present st a concentratton between 0,005 and 5.0 
weight percent. 

Emb-1 0. The coirposii^an of Erab-8 wherein the cprnpouncS is 4; 9(11)-PrBgnHd!en-17a,21 -diol-3^0-aiQne-21-&:- 
etate, 

Emb-1 1 . The oQmposition of Emb- 8 whef eiri ths; compound is present at & Goncehtration of between 0.005 and 
5.0 weight percent* 

Emb-i2, A oomposifion for preventing and treating ne<5vasci)lail2atlon comprising a thers^eutjcatty effective 
amourit of an angiostaijc sterotd of the fdiiowjng fomigia: 




wherein is H, fi-CHs or ii-CjHs; 

Rg is F, Cg-C-ii doubie'bond, CvC|< epoKy, H or -CI; 

R3 is hi, ORge, OG(=0)R27, i^aiogEsn. Cg-C^ doubie bond, C^-C.^ epoxy. =0. -OH, -0-s!kv'i(C^-Ct2). -OC(=0)HSky! 
(cVCj), •OC(--0)ARyC -0C(^0)N(R}2 or -OC(-0)OR,. wherein ARYI.. is fijryi, thienyl. py.Tolyl or pyridyl arid 



each of said moieties Is ciptionaily sijbsiituted wfth ons or two {C^C^^aikyl groups, or ARYL is -(CHglrphsnyS 
wherein f is 0 io 2 and Jhe phenyl nng is optionally substituted with 1 to 3 groups selectees from ohlorine, fluorine, 
bronine, d:kyi(0i-C3), ait(0k>'(C,-C3j tiiiOamoxy-'Ci-Cg), CI3C-, F3C-, -NHg anrf -^iHCOCH3 dnd H is hydrogen, 
."ixyl (C |-C^i, oi phor;yi <r.:i oacb. R c-^n bf; ^.'ifi sario ot different, and Ry la ABYLas Herein defined, or a!kyl(C,-C^2); 
s R^isH.CHg, ClorF: 

R5 is l i, Oi l, F, Ci, Br, Cl-^a, pher.yi, vinyJ or sllyi; 
RslsHorCHa; 

Re is CHjCHaORjg. CHjCHaOC{=0)Rj57, H, OH, CHg, F, ^CHj, orCHsC(=0)QBaa. 0^26. 0(C=0)Rg7. orO(C=Oj 

<e B, J'ir> C'-CH," -C^-kCflg iisslogen CN. N., OR^g, ©(.(^OR^,. H, OH, CH3 or R^^ '<^^^ » sscond sond between 

positions C-16 and G-17; 

R^j, Is H or forms a double bond wiTi-i or R^^; 

R,;; Is halogen ORj^, OC{=0}R27., NHj, NHRgg, NHC(=0)nj^, NfRggjg, NC{=.0)Ra7, Ng, H, -OH, =0, -0-P(=0) 
iOH)y_. or -O C{=^0}-(CH2)|COOl4 where t is an integer from 2 to 6; 
*5 R,^ is H or fonris a double bond wth R,a; 

R,5 is H, =0 or -OH; 

and Rg3 With Rjo fotms a cyciio phosphate; 

wherein Rg and H^^ have ttie meaning defined ^ove; 

or wherein R23 is -OH, 0-C{=0)-R,,, -0P(0)-(0H)2, or .d-C(=0)-(CHg).CQGH 

SB Wherein t is an integer from 2 to 6: and R,, ss -Y-(GH2}„-X-(CH2),„-S03H, ■Y'(CH5)p-X' (CHg),-i-NRi8f^i7 or -Z 

{CHa)fQ, 

wherein Y is a bond or -0-; Y' is a bond. -0-, or -S-; each of X and X* is a bond. -CG?iiR,^~. -N{Rig)CC>, -o-, -S-. 
-S(0)-, or -S(Oj,)-; Rig te hydrogen or all<yi (0,-04); e^'-''' ■"■■is R-ir « ^ i'-'^^-'i «i^<y' S'^'-^P ^''O'"' ' t« '''' C'srtion 
aioms optionaiiy substiiuted with one hydrow; or R,g and R^^ taker! together with the nitrogers atoin to which each 
i?5 is attached forms a monocyciic iieterocycle seiecSeri from pyrroiidinn, piperidino, morohcilino, ihiomorphoiincs, pip- 

srazino or N{low6r)ail<yl-pfpsra?.ifio wherein alKyi has from 1 to 4 carbon atoms; n is an integer of from 4 to 9; m 
is an integer of from i to S; p Is an integer of frotrj 2 to 9; q Is an fnleger of from t to S; 
Z fe a bond or -O-; r is an integer of from 2 to 9; and Qte one of the following; 

30 (1) -R^g-CHgCOOH wherein R,9 is -S-, -S{d)>, -S(d)8-, -SOgNtRao)-. Of N{R2o)S02-; and Rgo is hydrogen or 

Sower alkyl-(C^-G^); With the proviso that the total number of carbon atoms in Rg^ and (CH^), is not greater 

than 1 0; or 

(2) -CO-GOOH; or 

(3) CON(R2,)CH(R22)COQiH wherein Rg, is H and: Rgg is H, CH3, -CHaGOOH. -CHgCfHgCOOH, -CH^OH, 
as rGHaSH, -CHsCHgSCHa, or-GHgPh-OH wherein Ph-OH is p^hydroxj^henyi; 

Is CH^ and Rgj is H; 
or and Bjg tafcen together are ^GHaCHaCHg-; 

ot -NfRai)CH(Rg5)COOH taken together is N^-CHaCONHCHgCOOH, and phamnaceuticalV i=icceptabie sairs 
« thereof: 

With ihe proviso that except for the compound whereirs R, is -CHj. Rg and R.^ taken together form a douDle bond 
betAveen pojjitions 9 and 1 "i , R4 and Rg are hydtogets. R,2 s"*^ '^'^'^^^n toqetner form a aouble bond 08^«een 
' , T o K_ - - Ht 1^ f h<io s Oh, K,3 and R,5 are =0 and R23 i-^ OP(0} (OH)g R,3 is -O only 
When rt^ji wttn H,^ forms the above descriosd csfdiC phosphate:: 

4S 

Rg4= C, C^-Gjdou&isbond, O; 

F^s =- C{R^s)CH2-R23, OH, QR26, OC{=Q)Rg7, Rgg, COOH, G{=0)0%. CHOHCHgOH, CHOHGHaORge, 
CHdHGH20C(=G)Rg7, CHgCHgOH; GHaCHgORgev CH2GHaOC(=G)Rg7, GHgCN, GH^g, CHgNHa. 
CHgf^iHRagi CHsMtRj^jg, GHaOH, CHaORgg, GHaO{C=Oji^. CI-laO(P=0)(OH)a, CHaO{P«0)(Of^)2, 
50 CHgSH, GHaS-Rgg, CHgSC(=0)Ra7, GHaNG{=0)R27, CC^G^CHPagdH, C{=0)eHR280H, C(=0) 

CHRgaORge, e(=0)CHi=^OG(=Q)R27 or arid 

Rgg taken together may be =C(Rag)g, that is, an optiorjally alKyl substituted methyiisns group; 

wherein R^s -Cg (alky!, branched alkyi, cyc!oa!kyl, haioalkyl, araiky!, aiVi); ftgr = f^as dP5gg; Rag = H, Ci ■^C6 
55 (alk>'i, branched aikyi, cyeipaikyi); exosptsd frorn the compounds of Structure [A] are the corrippunds wherein R.5 

is p'CHg or ^^CgH^; 
is H or -CI; 

Rjls^O, -OH,-0saiky!{C,-C^2),-OG(=O)8lkyi(C^-C ,g), -OC(=O)A«YL,-0C{=O)N(RJg0r a 
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ARYL is tun/l, thienyi, pyrroiyi, or pyridyi and each of saief moisties is optlohally substituted with am or two (C^-C^) 
aikyi groups , or ARYL. is -(CNgj^phenyl wherein f is 0 to 2 ansii th« phenyl ring is bptipnaiiy sulsstitutsd with 1 to 3 
groups seiecledfrom chlorine, fiuorine, bromine, alky!(Cs -Cg), aikoxyCe^-Cg), tiiipallcCixy'{C,-C3), CigC-, F3C-, -NHg 
and -NHCOCHg and R is hydrogen, aSkyi {0^-04), or phenyl and each R can be the same or differersl, and is 
ARYL as hemm defined, or aSS<yi(C^ -C^g); 

wiierein and R3 taken togsiher are oxygen (-0-) bricSging positions C~9 and G-11 ; or 
wherein and R3 taken together fortn a dou!?te bond between positions C-9 and G-11; 

or Rg is «-F and R3 is 8-OH: 

or Rg is ce-Ci and R^^ is 6 -CI; 

andR4isH,CH3, Ci or F; 

R5 is H. OH, R Ci, Br, CH3, phenyl, Vinyl or. allyi; 

Re is H or CHg; 

Rg is H, OH, CHg, F or -CHg; 

H^Q is H, OH, CHa or R^o fomns a second bond between positions C«18 ana G-1?; 
R^g is -H or forms a double borsci with ^,4; 

R^3 is H, -OH , =0, -0-P(0)(OH)a, or -0-C{=O)-(CHg);CO0H where t is an intsger from 2 to 6; 

fe H or fomiis a double bond with Rj^; 
R,sis=:Oqf: -OM; 

and R23 with R^^g fornns a cyciic p.hosphate; 

wherein R9 end R^j have the meaning defined above; 

or wherein Rgg Is -OH, 0-C{--=0)-R^,, -0P(0)-(0H)2, or -0-Ci=0)-;CH,),COOH 

wherein 1 is an integer from 2 to 8; and R.,, is -Y-(Cri2)n-X-{CH2)^-S03H, -Y"(CH2)p-X'-(GH2)j^-NR^gR^7 or -Z 
(CHg)rQ, vk'herein Y is a bond or -0-; ¥' Is a bond, -0-, or -S-: each of'x and X' is a bond. -G0N(R,8)-, -N(Ri8)G0-, 
-O- , -S-, -S{Oy, or -S(02)-; R^g is hydrogen or ail<yi (C.-C^; each of R,6 and R,^ is a lower aiisyi group of ffpra 1 
tft 4 cartten atoms dptipnally substituted with one hydrqxyl or R^g anc} R^y taltert togfither with the nitrogen atom 
to which each is attached forms a mooocydic hetefocycie selected fram pyrrolidjno, piperldino, morphoilrio, thld- 
mofpholinp, piparazinb or N(lbvrer)a!kyirpipsrazifi[p wherein atkyl hsffi froiti 1 to 4 carbon atoms; n is en iritsgef of 
froriiftd 9;m isan integer Qtffom 1 to S; p is ah integer of from 2 to 9;q Is an Iriteger of friim 1 to 5; 
2 is a bond or -O-; ris; an tntsger of f rom 2 to 9; and Q Is one of the following: 

(1) -R^a-CHgCOOH Whfereifi R|g is -S-, -S<0)-, -S(0)2-, -SOgN(F?2o)-, tsr N<R2d)S02-; and Raq ife hydrogen or 
lower alkyl-{C,-Q^; with the proviao that the total riumber of patbdn aton^ in Rgo and (CHgir 's not greater 
than 10; or 
(g> -CO^COOH; or 

(3.) CON{Bgi)eH(Ra2)CX)OH wherein Rg^ is H and Rgg is H, CH3, -CHgCQOH. -CHsCHaCQOH, -GHaOH, 
^GHgSH, -GH^CHaSGHg, or -GHgPh-OH witerelti Ph-OH is p-hydnaxyphettyi; 

or Rg-i is; CHg and R^;, is H; 

or Rg, and Rgg tai<fjn togeti-.sr are -Ci-igCHjCiHj-; 

or ••N{R2.i3CH(R22}COOH taken togetiisr is -NHCH2CONHCH2COOH; and pharmaceHliqalty acd8pt;atal8 salts 
thsredf; 

with the proviso that except for t)-;e compound wherein is IJ-CH3, Rj,and R3 taken togettier form a dpuble bdhd 
betweers posittons S and 11 , and Rg are hydrogen, R^^^d R,4 taken together fdrrfi a dolibie bqfid between 
pdsltidfls 4 and 5, R5 is a-F, Rg is ^-GHg, R^p is a>OH, R,3 and Rjs are^O and Rgg: Is -0P{0)'(0H)2, R,3 is =0 
only when Rg3 with R;,(j forms the above described dycjio phosphate; 

also exiseptad frismth^ cdrinpounds of Structure [A] arethecpnnpounds 3,11 p, 17a, 21-tetrahydro3^-5 •frsgnane- 
20-ohe {the 3-alpha, S-beta; 3-aipha, 5-«lpha; 3-bsta, 5-alpha; and 3-beta, 5>bata isomera of tetrahydrpcortisol) 
whereifi R^5 is =.0, R^^ is a OH, R, \& CH^, n^ [s P OH, H, R4 is H, R^g is a 6r ^ OH, R-j^ is H, R^a is a or P 
H, Rg is H, Rg is H, R3 is H, %4 Is C, and R23 is OH. 

Emb-IS. A composition for preventing or treating neovascutarization, comprissng: a therapeutically effective 
amount of an angiostatic steroid selected from the group consisting of: 21-Nor-5p-pregnan-3G,f 7a,20-triol-3-ac- 
state; 21-Nef-5a-pregnan-<3fx,17a,2G-triot-3-phosphat8; 2l-Nor-5gi3regn-17(20)en-3cs,i6-d!ei;21-Nor-sp-preg- 
nan-3a,17p,20-trio!;20-Ac8tami<le~21 -nor-S^-prggnan-SaiiTa-diol-S-aestate; Acetamida-Sp-pregnan-i 1 [i, 
1 7a,21 -trioi-20-Qne-2l-aeetate;21 -Nor-Sa-pregnan-Sa, 17p,20-tnol;2l a-M6th^-S^i>regnan-3«, 1 1 p, 1 7a, 21 -sst- 
roi-2D-on€-:21 -methyl ether; 20-A2ido-21 -nor-S0-pregnan-3a, 1 7a'dtol; 20{Cafbe8ioxymethyl)thto-2 1 -n or-5|i-preg- 
nan-3a,17a-dloi; 2Q-(4-Ruorc^henyt)thto-21-nor-Sg-pre§nari-3oi,17ia-diO!; f6a-(2-Hydroxyeth)^)-17^-m8thyl-sp- 
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MndiD-tan 3 7o dtol 2C vtv Ci for i, ^^iian 3c !?<. d» Mef-xf "^P ^iwua an I"*!? diu! 21 Not 
5j3 3rt,gn 7t:;0j<: n do. OL 1 Nor H,i pteg 1 Oion i o! 0 acetd e 2 Nor 5 i ^'sgt . 2n) en Ca oi 

1' I tk ari'^ IcSflat ^8 *\.cio fp^p eqn 13 . on^ 2^ dC.„ -j* sroSfj Prec,njn i7o 

ti )l 20 "nt- 4 ^({ll) E'ra nenen 1 a 21 j'-^ ; 4 1 Pr -"rtrl^f 1 riol 3 ^0 dione ^1 -aoe 

tPt /^rjf^a^ 3 ore 3r.-'2vJ- Ta^^ _ o t bftynyM 2 6{in)-63 

Uatfieri-0.i7p-dioS; il-Epicortisol: 17«-Hydfoxvprogeslettjne: and ie-Jrahyarocofrexoiorje. 

Emb-14.ThecDrT^osit!on of Emb-12 wherem the anglostatlc steroid concentratton is 0.01 - 10,0 wt.%. 

briib-i6. The coinoosiSiori oT hmD-l-i wheretn Ihe CQiicantratlon is Q.f - 6.0 wt.%. 

EmD- i K. inethoc tor Drevsniing and treating neovascuianzaaon. which compr®es: admsntstennga theraoeuticatly 

ftttective amoun! ot ths compositson of Emb-12. 

Ernb-i 7. The rrieihoa lor prevefUinq and treating neovascularization which comprises: adminsssftsring a therapeu- 
ticailv eifeciiva amount of ms compoisiaon of Emb-13. 

Emb- 1 8 . 1 he method ot Emb-1 6 wherein the neovasciilarization bsrag prevented and treated is selected from the 
group cor^si..tins head t auma spwn trauma ssp^tc or traumatic shock s roke hemorrhagic shock cancer 
ani iti» n'^snoscl s eignfb'Ofia pi^s novenous ""la^f jmna ions vorne»' g fi*t 'i20v^Sv.Jt8!i28tton deayeo 
wound neaimg, diabetic relinopathy, granulations, burns, hemangioma, herrsopniiicjoii-ita, hypertrophic scars, ne- 
ovns uiarg'-jc Ti onnf ffclit-^ ■^ler Wctor >^vrioron( -jsoru pvc>^ v v-^'' i'lof"^ rptfioientai f 
bm^ipsr s r -oin'^'^ cus'^k Up- orna sa ct.la'- adhssions anosrid lurrorarowth 

EfiiK:-! y . A fpsiinou for sfeventing and srajuincj ocular n«ovascu!artzation. which comprises: administsrihg a th»r- 
apeutioaisy efiectivo airiount of tho composition o! gnjb-12. 

tmb-SO. A metliod for preventing and treating ocular neovascutarizationvwhsch compnses; administering a ther- 
apeiiticaisv eftectivs amount of the eomposttlon of fcmbrlS. 

Br I 3 10 >T(£,ihOd 4,f Erib 19whoreinth« q 5 u, i 0 1 lO-fA" 

Ep'o ^? Tie method of Entj 1 9 wherein the ang '^sta'ir <;ttjri id roricenlr liio.i s 0 1 to 5 o wt i 

tmb-aa. The method of En*ri g wherein the oeuiBrneovasculenzation being prevented and treated is m the front 

of the eye, 

Ernb-y4, The memod ox Emb-1 s wherein the ocular neovascutanxatiort being tr^ed is in ths cctrnfea, 

Emb Tt'^ nott-o-j of '=r~b 9 (. h-re h'=' ■\;u'ar •^eovatcuianyotii^i borfj '■f-evi^itf^'i ar*" *!cc is in the back 
Of the sye. 

^rv- 2 "^t fc Tlr. d or "r'.b 1" wnt,rr r .hf <-<ig us* sbc bts c d lo 4 Q'li ) F „gnaJ u "'a 21 a<^ 3 2C J one 
^1-aceiate. 

Ei'-Q £./ i'anetlouo tmb 17 wherein the anglosta ii. steroid 's 4 9{1■'^ "^regnadier f^a ;:1 otni 3 ^fO dior-e 

EmE>-28. The method of Emb-1 7 wherein the angiostatio sterotd is administered at a concentration of about 0.0-s 
to 1 0,0 weight percent. 

Emb-29. The method of Emb-1 7 wherein the angiostatic steroid is administered at a concentration of about 0.1 - 
5.0 weight percent. 

Emb-30. A method for oreventmg and treating nsovascuisnzation of the tissues in fts front of the eye. which 
compnses; aammistering a pharrnaceuticatiy sffeciive amount of a compoSiJion of Emb-1 3. 

EmD-^31. Ths method of Emb-3i> wherein the angiostatic steroid is 4.9(11)-Pregnadien-17a.i;1 •djOi-3.2G-dion8- 
21 acetate. 
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Emb-32. The method of Emb-SO wljerein the sngiostaJic sieroids is 4,8{i1}-Pregnadisn-17a,g1-iiioi"3,20-^iana, 

Emb-sa. The msthod of Emb-30 wherein the angiostatic stsraid is administered at a concs&ntmtion of aisout 0.01 
to 1 0,0 weight percent. 

Emb-34. The method of Emb-31 wherein the concentration ia about O.t - S.O weight ^©jcsnt. 
emb-35. The msthoci .of Efrib-30 wherein th& ttssue being treated is the corriea. 

Emb-36. A method f6f preverjtlng and treating n.6i3va^ulari^alion of the tissues of the back of tfie eye, whieh 
cdrnprises: administenng a f>harmac!eiiticalty effecthi/e amount of a cornposilioo of Emb-1S. 

Emt)-S7. The method of Ert>b-36 wherein the angiostatbsteroid is 4,8(11 )-Pregnadien-17a,21-dioi-3,20-dion&, 

Einb-3S. Ttie method of Emb-36 wherein the anglostafe steroid is administsfed at a concentration of abotitO.OI 
X0 1 0,0 weight pefoent. 

Emfo-39, The method of Emb-58 wherein the angiostatic steroid is administered at a concentration of about O.t to 
5.0 welgiit percent, 

Emb-40. The method of Emb-36 wherein the tissue being treated is the retina or tlie subretina. 

Bmb-41 . The method of Emb-3.6 wherein the tissue being treated is the ttiaoUia. 

Ejnb-42. The method of Emb-36 wherein the tissue beintg treated is the optic nerve head. 

Emb-43. A pharmaceutiGatrajmposltion uaefui in the treatment of ophthalmic inflajrm compriaing: an antiin- 
flammiatory effective amount of a glycocorticoid and an intraocular pressure controlling amount of an angiostatic 
steroid of the formula; 




SiFMfitur* [A] 



Stnictfire [B] 



Wherein R, is H, &-CHs or p-CaHj: 

Rg IS F. Cg-C,.! ooubis bond. Cg-C,, epox>', H or C!: 

Rjfch O^^^ Ol(-C;R>, i-ahyp>n Cj 1.^, n ^ bond, C,vC,< SDOxy, =0, -OH, -O-atkyK&i-C^.j), -OC(=0)afkyi 
[C Cij^^ OCt-^. )ARYL CC(=OiN^n)5 o -OjOR-., wneresn .arYl s luryi. thienyl pyrroiy!, or pyridyl and 
each of said nnoieSiss is ootlonaiiy siiDstituted with one or two iC,-C4)aikyS groups, or ARYL is -(CHg)rphenyl 
wnereifi i m 0 lo i.' ana ine D?ienyl ring ts opxionaily subsEitutea witn ! to 3 groups selected fro.T! ohlC'rifi^. ■luciriri-s, 
fofo-^iirf . <v o^} <o><yiOi <^^) th.oallioxy (C, C^) ClgC -gO , -HH^ imd Nl iCOCi-ig and R \s iiydrogeri. 
aittvl (C -C^. or phenys and eacn Rcan be the same ordifrerent. and is ARYL as he-i-eiri def:,n&d, or .3ikyi-C^ -C-^); 
R4 ls H, CH3. Gi orF: 

Is H, Oi-i, f, CI, Bf. Cl-ig, phenyl, Vsnyi or aliyi; 
Rg is H or CH3: 

Rg is CHgCHpRge CHgC'-!gOC(=0)Rs/, OH, CHj F =Cf-j. CHjq^OpRaa , 0%, 0(C=0)Rg7 Of 0(G;=O) 
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eH,-,(C.---:0)0Rp5 

^-C-Cm -Ci-i CH; 'viir.iien, CN,N3, 0R^g,0G(.-^0)R^7, H, OH CH3 or R^oforrtis a secoricJ bond between 

positions C- i 6 and G- ) /; 

Hi, ss H orrorms a double bond wstn R, or R^^; 

••-Cjff- istoge... DR^^ OC i-0)R^; N-,, ^iHR26, HHC(=0)R5f7, N(R2s)2, NC{=0)R2v, N3, H, -OH, =0, -O-PC^O) 
(0H^2' -O-G{:=:0)-(CH2)tC00h where t is an integer from 2 to S; 
R,4 is H or forms a double bond with R-ig; 
R,5 is H, =Q or -QH; 

and Rj3 with forms a cyclio phespiiate; 

wherein Rt, and R^g have, the meaning cfefined above; or wherein Rgg is -OH, 0-C{=0)-R^,, "GP{0}-{OH)g: or -0-C 

(--:0)-{CH2VcOOH 

vns-sn I 15 sir, integer from 2 to 6; and i=!i, is -Y-<CH2)^-X-(CHj)„,-SO,H, -Y'-(CH3)p-X'-{CH,)^-NRigRi7 or -2 

{CHg),Q, 

wiioretn Y is a bond or O Y' ss a bond, 0-. or S , each i)f X and X' ss a t~cf ^ C';\ P -N'^-', <:■)■ -C- -3- 
-S(0)-.or-S(02)-.:Ri8lshvdrc..;3onofsli<y!(Ci C4) r-Eich of RigS-.nci R,,- i«- ,o\».r << n/ c; j ,p - r. - .l< Ccaibor 
atoms optionally substliutecJ with one nycSroxy! or R^g and R^^ taten iogetnor V'lth >hi? ■i'!r Oijon rit:»! !o w>nch each 
is attsched forms a monocyclic heterocycie seleeted from pyrrolidino, pipendino, morphoitno, tiiiomorphotino, pip- 
erazina or N(iov>«r)alfcyl-plpera2ino wherein alky! has fram 1 to 4 carbon atoms: n is an integer of from 4 to 9: m 
is an integer of from 1 to 5; p is an intsger of itom 2 to 9; q is an integer of fsorn 1 to 5; 
Z is f3 bond or -O-: r is; an inioger of from 2 to 9; and Q Is one of tne foliowinn; 

( ) '^,.rC' ;-Lv^'.iii v-hercin R^g is -S-, -S(0)-. -S{0)j-, -SOji^tRgf,;-, or NiR^oU^O-; , and H^o is ^ydtognc O' 
lower aikyi-{C,-C4); v/ith tne proviso that the tota! number ot cattson atorris in and (GH^); is not grsatar 
than 10; or 

(2) - CO- CO OR: or 

(3) CON(Rg^)Ci-^{R2£)COOH wnerein Rg^ !S H arid fi^z -Ci^s^^OOH. -ChjCHjCOO^. -CH-,OH. 
-CHgSH, -Ci^gCHjjSCHg, or ^GHaPh-OH wherein Ph-OH Is p-hydroxyphenyi; 

or R21 is CH3 ar>d R^z H : 

or % and Rga takers together are -CH^CH^CH^-: or -N-;r,i)CH(!\.^)COOH taken toqether is 
-HHCHaCOISlHCHaCOC^ c-- J p , ^ . ^x^'ahlo j !ne po' 

wtththeprovisotiiat except i'cTtnec::rriDOijnd wrie-ein fl. is {3-Cri3, Rg and laseti logeihej form a dauble bond 
between positions 9 and 1 1 . R4 and Kg are iiydrogsn. R^2 ^nd R^4 tai<en togsjtHer iam) a dtjuble bond oetwsen 
positions 4 and 5, R5 is a-F, Rg is p-CHg, R,o is a-OH, R^g and B^g are -O and is ^0P(0)-(0H)2, R^g Is =0 
only when R5.3 With R^q fomns the above desci^sd cyclic phosphate. 

Rg4 = C, Cr-Cg double bond, O; 

R25= C(Ri5)Ch£-R23, OH, ORge, OG{=0)R27, Ras. COOH, C(=0)0Rg6, CHOHCHsOH, CHOHCH^ORas, 
CHOI^CHa0C(=O)R27 CHgCHgOH. CHaCHjORag. O^gCHgOCt-OjRgy, CHgCN, CHgNg, CHsNHs. 
CHgNiHRj^j,, CH2N(R2s)2, GHaOH, CHgORgg, GHaO(C=0)R27. CHsfO(P=0) <OH)a, CH20(P=0) {ORggja, 
CH.SH, CHjS-R;,s,"CHjSC(=0)Rg7, GHaNG(=a)Rg7, C{=O)CHRag0H, G{=0)CHR2aOR2S. C{=0) 
CHRjgOC(^- 0}Rj,7 or R,o and i=?25 ial<8n together nwy be =C(R2b)2, that is, an optionaily alkyi substitutsd 
rrietnylene group; 

vvhv,ro,n C,-Oj i&lKyi, fctanohod ali^S, cycloaikyi, naloaikyi. araikyi. aryO: R27 = R25 +■ ORgg Rgs - 'H Ci -C6 
(amy!, branched ail«yl, cyc!oai!<yi); excepted from the compounds of Structure [A) are ths compouncss wnerein R^ 
isp-CHaorp-CaHs; 
Ra is Hor Ci; 

H3 is H. =0, -OH, -0-aiky!{CrCi2), -OG{=0}8lkyi(CrC,£), -OC(=0)ARYL, -OC<=0W{R)2 or o-OC(-0)OR7, 
vnoto^fi ,ARYL IS furyi, vv.&nyi pyrroiyi or oyridyi snd each of said moieties is oplionRlly subs^^ uteo ',v,;h o-i- or 
two {C.rC^}all<yi groups, or ARYL is -(GH;,),-pnsriy! wherein f is 0 to 2 and ths phenyl mg :s optionailv suDstiiuted 
with 1 to 3 groups selected from cfiiorine, fluorine. &rom-ne. ali-cySCGrCg), aiSoxy{C. -Cgi, thio8!!<o.xy-iC,-C3), CS3C-, 
F-^C- -f~;H,: qnci -NHCOCHj rfnd m is hydrogen, aiicyi (G.,-C4), orphenyi and each R can be iho &;in o c d licctt, 
arid as her&m aerined, or alkyi(G,-C.j2); or 

whoroif. P.g s;n.-5 R5 lai-on ^o.^cihsr are oxygen (-0-} bridging positions C-9 and C-11 ; or 
wherein Rg ans Rg taten tofjathBr form a double bond between positions C-S and C-f! ; 
or FSjj, is 0!-F-" and R3 is p-OH; 
or Ra is a-Ci and R3 is p-CI; 
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andR4isH,CH3, CI or F: 

Rg is H, OH, F, CI. Br, CH3. phenyl, vinyl or aflyl- 

Bs is H or CHg; 

RgisH,OH,CH3,For=GH2; 

R,g is H, OH, CH3 or R,c forms a second bond betvi'een positions C-16 and C-17; 
Hy^ !S -H or fomns a double bond with Rj^; 

Rig is H, -OH. =0, -0-P(0){0H)2, of -o 'c(-0)-(CHg)iCOOHwh&ri}tlsan intiK«er frtjRi 2 to 6; 
R,^ is H or forrfus a doufolfs fconci with R.g; 

R,sis=Oor.-OH; 

and R23 with R^o forms a c^'ciic phosphate; 

wherein Rg and R-jg have the meanir?g defined above; or wherein Bgg is -OH, 0-C{=0)-R.,,, «OP{0)-{OH)2, or -O-C 

(=0)-(CH2)iCOOH' 

wherein I'is an integer from 2 tc B: and R^, is •Y-(CH2)„-X-(CH2)^^S03H, -Y'-{CH2)p-X'-(CHg)j,-NR.sR„ or -Z 
(CH2)fQ. Wherein Y is a bond or -0-: Y' s a borid. -O-. or -S-; sach'of X and X' is a bond,-CON(R^3)-, -N(R^8)CO-, 
-0-, -3-, -S{0)-, or -S{Oa)-; Rib Hycirogen or aikyi iC-~Cj.. each of R^g a.'fd Hy, is a lower sIKyi group of tiom 1 
to 4 carbon atoms optionatiy substituted with one nyoro-xyi or R,^ and R,-; tai<er; together with the nitrog&n atom 
to which each fs attached forms a monocyclic hcterocycU; selected from pyrtolidino, plpericiino, frsorphoiino, thio- 
morphofino, p^o&razino or N(jovi/er)atkyi-pipefazino whsrein alkyi has from 1 to 4 carbon atomss; n is an integer of 
from 4 to 9; m is an intogsr of from 1 to S; p is an integer of from 2 to 3; q is an integer of from 1 to 5; 
Z is a bond or -O- ; r is an inteser of from £ to 8; and Q is one of the following; 

(1) -Ris,-CHfCOOH wherein R^^ is -S-, -S(0)-, -S{0)g-, -S02N{R2o)-. Of N{R2q)S02-; artd Rgo is hydrogen or 
tower all<y!-{C,-C..t); with the proviso that the total number of cafbon atoms in Rgj and {GHa)^ is not greater 
than 10; or 

(2) -GO-CX)OH; or 

(3) CON(R2,)CH(R22)COOH wherein Rg^ is H ancJ Hzz is H, CHg, -CHgCOOH, -CHjCHgCOOH, -CHgOH, 
•.CH.2SH, -CH.2GH2SCH3, or -CHsPh-OH wherein Ph-GH is p-hydroxyphenyi; 

or Rg, is CHj and R22 is H; 

or Rg, and H^'i '^ken together are -CHjCHgCHg-; 

or ~N(R£.);C!4(R22)COOH takon together is -N'HCH.jCONI-iCMgCOOH: sxKt pbanr^accuticaliy acceptabis salts 
thereof; 

with the proviso thai except fortbe compound v^'herein is 8 CM;., and R3 ■ai<en togeti^er torm a cioubie bond 
J36iween positioris 9 and tl , anci Rg are hydrogen, B,j, and R^^ takers together fonr. 3 dciibie ijonci befwesn 
positions 4 and 5, R5 is a-F, Rg is p-CHg, R^j) ia a-OH, and R^j are =0 and R33 is -OP{0}-{OH)a, R,3 is =0 
only when R^j with R|o fanms the ^ove descffeed cyclic phosphate. 

Ernb-44. The phafmacoiiiic!:i cfsmposSicsn Ernb-^s, \vhoF<5ip tfie ^ncsiostafic isiofoiti is seiected from the group 
consisting of- Zt-Kor or. -/ ' \<'<< - 0 fit .*«r-^T, -o ^ -^i! c oc,p<:f^ ,:>.^,1 /a.S'O-trioi-S-phDaphats; 
21-Nor-5p-pregri-17(20}eri-3a,l 'i-dioi: 2i - Nor-biJ-pregnan-Sa, 17{i,£0-;no!; 20- Ac8tam!d9-21-nor-S|3-prBgnao-3a, 
1 ?a-dioi-3-acetate; 3p Acstamido-gp-pregnan-l 1 p.t 7a,2l -trioi-20-Gne-2l -acetate; 21 -Nor-5a-pregRan-3a,17p, 
20-trioi: 21 y.-Melhyl-5a-pregnan-3M, 1 1 [1 1 7a 21 -ieifoi-20-on©-21 -meaiy! ether; 20-Azsdo-21 -nor-SS-pregnan-So:, 
i7a dic;,20(Ci=irbotho.>(yiri<3tfiy!)thio-;?l nor 5fJ piegnan-3a,17a-diol;20-(4-Fitiorophenyl)thio-21-fjor-53-f)regr!3ri- 
Sa, 1 7a-aioi; 1 6a-;2-riydro)!yethyl)-1 7!J-rRsthyl-Sp-androBtan-3a,17a-dtoi; 20-Cyano-21 -nor-Sf^-pregnan-Sa.l Ra- 
diol; ITa-Meihyi-eiS-androstao-Sa.l^Miat; 21-Nor-5j3-pregn-17(20)en-3a'OL; 21-!Vior-53i3r8gn-i7(20)sn-3a-ol- 
3-acetate; 21"Mor'5^pregn-17(20)-en-3a-ot-^16-acetlc acid S-acetate; 3pi-A2:ido-6j3-pregnan-l1p, 17a, SHriol- 
2Q-Qn6-21 -acetate; and sp-Pfegnan-1 1 p,1 7a.21 -trioi-20-one; 4,9(1 1 )-Pregnedi&n-1 7a,21 -dioi-3,20-djone; 4,8(1 1 ) 
-Pr^nsdien-1 7ti,21 -dlcl-3,SQ-dionie-21-scetats; 4-Androsten-3-afle-17^atbG!(yiic acict; 17a-Ethynyi-5(10)-68- 
tren-1 Tp^ol-S'one; 1 7(!i-Ethyhyl-1 ,3,5(1 0)-sgtratrien-3,1 7Miot: 1 1 -Epicortisol; 1 Tos-Hydroxyprogesterone; Tst- 
rahydrocortexoione; and Tetrahydrocoitfeol, 

En-ib-45. The phan-n&ceutio.si- composition of Ernb-44, wherein the artgiostatic steroid Is selected from the group 
contisiing of- ts-rahydrcconisol; 21-Nor-S|i-pnagnan-3«e,17a,20-triol; 4:9{11)-PrBgnadten-17a,21-dio!-3,20-dions; 
4,9(1-i)-Pre9nsdi£!n-1?a,21'dioi-G,20^ione-21-8cetat8, 

Emb-46. The pharmaceutteaf composition of Emb- 4S wherein the angiostatic steroid is selected from the group 
consisting of: tetrahydrocortlsoi end 4,9{11)-Pr8sriadi8n-17G(-21-dioi-S,20-dione-21-acstat9. 
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Efnb-47, A methoid of treating ophthalmic infiammation without significantly increasing the paSlent's intracsculer 
prsssuts, whicb eornpttees: admirslstefing the compositi&n of Emb-43. 

Efnb-48. A method of treatir?g ophthaimic inffaRimatlon without signlflcanftiy incfsasing the patielht's intraoculaf 
pressure, which comprises: administering the composition of Emh-4A. 

Emb-49. The method of Emb- 48, wherein the angiostatiu steroid is selected from ths gmup cor»sistiRg of; istrahy- 
drocortisoi; 21'Nor-5p-pfegnan-3a,r7a<20-trioi: 4,9(f1)-Prsgnadi8n-17a,21-<iio!-S,2d-dioner4,^ 
17a,g1 -sJ!ol-3,20-dion8-21 -acetate. 



CMms 

1 : Use of a ciompoohvi of ttie foltowng formula; 




vvherein 

is H, fi-CHa or ^-C.^H^; 
Rg is F. Cg-Ci^ double bond, Cg-C,, epoxy, H or -CI; 

R3 is M. ORjg, OC.;=0)R27. tiaiogen, Cg-C,, doiibie bond, Cg-C.,, epoxy, =0, -OH, -0-all<yi(C,-C.,£), -OC 
(=0)aiicyl(C,-Ci2), -OC{=0)ARYL, -0C(=0)N{R)2 or-CX;{=0)OR7, wherein ARYL Is furyl, fhienyl, pyrroiyi. 
or pyridi'f and each of said moieties Is optional^ substituted with one or two (C^-C4)ali<yi groups, or ARYL. 
is -(CH^Vphsnyi wherein f » 0 to 2 and the phenyl ring ss optienaily substituted witti 1 to S groups seiecSed 
from ciiiorine, fiuorlne, brorjiinSi alKyl(C^-€a), aiki>xy{Ci-e3), thfoalkexy-CC^-Cg), C\^0; FaC-, -NHg and 
NHCOCH; and R is liydrogsn, aikyi (C^-C^), or phenyl and each R can be the same or di^erent, and Ry 
IS ARYl. herem defined, or aikyl{C^-C:ia)', 

R4 IsH, CH3, CiorF; 

R5 is H, OH, F, CI, Br, CH3. phenyl, vinyl or aiiyl; 
Rg is H or CHj; 

Rg is CHgCHjORag, ChgGH20C(=0)R2-., H, OH, Gl-ig, F, =Ci-i2, Of CH^d^OyOH^^, ORj^, 0(C-0)Rj7, or 

B^o is -C^CH. -GH=GHjj, haiagen, GN, Ng. ORjg, 0e(=0)Bj5jr, H, OH, CHg or R^q forms a second bond 

betwean positions C-I6 and C-17; 
R,2 is H or farmis a dowbio tjond with R.j or R,4; 

R.3 is halogen, ORjg, OC(.--.G)R27, HH2, NHRgg, NHC(=0)R27, MB^h. .NC{=0)Ra7, N3, H, -OH, =0, -0-P 

(-0}(0H)2. or -0-C(=0)-tCMj)iCOOH where t is an integer frofD 2 to S; 
Ri4 is H or forms a double bond with B^^^ 
Rg4K C,C.|-Gg double bor;d,0: 

R2S= OH, OR2S, OC(=0)R27, Rjg, COOH, C(=0)ORgg, CHOHCHjORgg, CHOhiCHgOC{=0)Rg-,, 
CHgCHaOHag, C-H2CH20C(=0)R27, CHgCN. CHjJ^S-j, "cHsNHs, CH^NHBsg, GH.jN(R5^)2. CHgOH, 
CHaQR^s. CHgO{C-0)R»;, CHjO(P-0)(OH}2, CH20(P-0){0r-tje)a, CH2SH, ^HsS-Raa, CHgSC(-0)Hay, 
CHgNC(=0)R27, C(=0)CHR2gOR2g, C(=0)CHR280C{=0)R27 of ^lo ^2s ts^^®" together may be =C 
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Ra= = H. C,-Cg {sikyi. branched alkyi, cvcbalkvn. 

fo h-^p t«ra iir^ir^jt rrpo ition for preventing anct/0 treating neovasjCuiansatiofi f»nc!/tjr pre- 

venting and/or ireatint? ocular hyperlension. 

Use acjcording to ciaim 1 . wherein the pharmaeeutica! ecmposrtion is for prsventsng and/or treating ocular neo- 
vsiscularfjsTfor!. 

Use accorair?a 10 cmim d. wneretn ihs pnarmaceuticai cornoosHion is for preventing and/or treating retinal diseasss 
incluainq inciudinQ dsabmic resinopathy. cnronic qteucoma. reitnal detachmefii, sickle c«si reiinopathv and senils 
mi jitjrd <n{.ritoidi to 1. bretJ'iaS ne r irt nf=5n-Tidtcr ea«: ~ chrorsic uveitis: 

e pla nc! retinoblastoma ap'" p« ! r l in r r at^i^y^ii t oyiivUiargiaucoma; 

i^n nri I o/dSGularizat on Including Infl n u'^\/^upr-^-ii-p'^-^o h^. nr noo- 

va Cv, a izaiion result ng foiiowmg a oorrtiiiecj v Irsv-io-nv i>3 I ^ciorry \<i oular d&ease& inv^ludinq retinsi 
ischemia, choroidal vascuiar Insuffldenq?, choroidal thrombosis and «;arotlci artefry iscberfiia; ptsngium; neovas- 
cjuianzation of the optic nerve; and neovascuiarj^atson due to penetration of the eyi^ or contusive ocusar Injury, 

Use accorciing to clatni 1 , wherein the pharmawiitical c&mposition Is for prevenflng and/ortreating prirnsiry Qpm 
angle giauebma. 
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